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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a permanent 
magnet that exhibits stable characteristics for a long 
period of time, to provide a manufacturing method for 
a permanent magnet that can provide the permanent * 
magnet, and to provide a motor component equipped 
with the permanent magnet, and a motor. 
SOLUTION: The permanent magnet 1 comprises a 
magnet body 11, a plating film 12 formed on the 
surface of the magnet body 1 1 , and a hole seal part 
13 that is filled into a hole 14 formed in the vicinity of 
the surface of the plating film 12. The hole seal part 
13 is mainly composed of a polymeric material. The 
hole seal part 13 is preferably and particularly 
composed of an aluminum silicate polymeric material, 

a polyparaxylylene resin, an acrylic resin, a silicone resin, a polyester resin and an epoxy 
resin. The hole seal part 13 is formed by hole sealing using a sealing material under a 
condition of 50cps in its viscosity. The average thickness of the plating film 12 is preferably 
5 to 45um. 




http://wwwl9.ipdl.inpit.go.jp/PAl/result/detail/main/wAAA78ayBRDA416064895Pl.... 5/30/2008 



JP,2004-064895,A [CLAIMS] 



Page 1 of 6 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

A process of forming a plating film which mainly comprised a metallic material by the plating 
method on the surface of a magnet body, 

A manufacturing method of a permanent magnet having the process of performing sealing 
to a hole which exists near the surface of said plating film. 
[Claim 2] 

A manufacturing method of the permanent magnet according to claim 1 performed by being 
filled up with sealing material in said hole. 
[Claim 3] 

A manufacturing method of the permanent magnet according to claim 2 in which said 
sealing material mainly comprises a polymer material and/or its catalyst precursor. 
[Claim 4] 

A manufacturing method of the permanent magnet according to claim 2 or 3 whose 
viscosity of said sealing material at the time of said sealing is 50 cps or less. 
[Claim 5] 

A manufacturing method of the permanent magnet according to any one of claims 2 to 4 
which stiffens the sealing material concerned at temperature of 100 ** or less after being 
filled up with said sealing material in said hole. 
[Claim 6] 

A manufacturing method of the permanent magnet according to any one of claims 1 to 5 in 
which said sealing is impregnating sealing. 
[Claim 7] 

A manufacturing method of the permanent magnet according to any one of claims 1 to 6 
which performs said sealing by the dry type plating method. 
[Claim 8] 

A manufacturing method of the permanent magnet according to any one of claims 1 to 7 
which forms a sealing part which mainly comprised an inorganic polymer material in said 
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hole with said sealing. 
[Claim 9] 

A manufacturing method of the permanent magnet according to claim 8 in which said 
inorganic polymer material is a silicic acid system polymer material. 
[Claim 10] 

A manufacturing method of the permanent magnet according to any one of claims 1 to 7 
which forms a sealing part which mainly comprised a charge of an organic high polymer 
material in said hole with said sealing. 
[Claim 11] 

A manufacturing method of the permanent magnet according to claim 10 in which said 
charge of an organic high polymer material is polyparaxylylene resin. 
[Claim 12] 

A manufacturing method of the permanent magnet according to claim 10 or 1 1 which is a 
thing containing one sort as which said charge of an organic high polymer material is 
chosen from acrylic resin, silicone series resin, polyester system resin, and epoxy system 
resin, or two sorts or more. 
[Claim 13] 

A manufacturing method of the permanent magnet according to any one of claims 1 to 12 
which performs said sealing under a decompressed atmosphere. 
[Claim 14] 

A manufacturing method of the permanent magnet according to any one of claims 1 to 13 
which performs said sealing under application-of-pressure atmosphere. 
[Claim 15] 

A manufacturing method of the permanent magnet according to any one of claims 1 to 14 
which forms said plating film with electrolysis plating. 
[Claim 16] 

A manufacturing method of the permanent magnet according to any one of claims 1 to 1 5 in 
which said plating film mainly comprises nickel. 
[Claim 17] 

A manufacturing method of the permanent magnet according to any one of claims 1 to 16 
whose average thickness of said plating film is 5-45 micrometers. 
[Claim 18] 

A manufacturing method of the permanent magnet according to any one of claims 1 to 17 
with which it is satisfied of a relation of 0.2<Di/Do<1.0 when thickness of said plating film 
formed in the Do [mum] and inner circumference side of said magnet body in thickness of 
said plating film formed in the periphery side of said magnet body is set to Di [mum]. 
[Claim 19] 

A manufacturing method of the permanent magnet according to any one of claims 1 to 18 in 
which said plating film is a layered product of two or more layers. 
[Claim 20] 

http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http://www4.ipdl.inpit.... 5/30/2008 



JP,2004-064895,A [CLAIMS] 



Page 3 of 6 



A manufacturing method of the permanent magnet according to any one of claims 1 to 19 

which is a layered product characterized by comprising the following. 

A dry type plating layer in which said plating film was formed by the dry type plating 

method. 

A wet plating layer formed in the surface side of said dry type plating layer by the wet 
plating method. 

[Claim 21] 

A manufacturing method of the permanent magnet according to claim 20 which forms said 
dry type plating layer by the ion plating method. 
[Claim 22] 

A manufacturing method of the permanent magnet according to claim 20 or 21 in which, as 
for said dry type plating layer, electrical conductivity comprises material more than 2 [m- 

-1 2 

omega and mm ]. 
[Claim 23] 

A manufacturing method of the permanent magnet according to any one of claims 20 to 22 
which is a thing containing one sort as which said dry type plating layer is chosen from Cu, 
aluminum, Pd, Au, Ag, Pb, Sn, nickel, Fe, Co, In, V, Cr, Be, Zn, Ti, and Mn, or two sorts or 
more. 
[Claim 24] 

A manufacturing method of the permanent magnet according to any one of claims 20 to 23 
whose average thickness of said dry type plating layer is 0.1-2.5 micrometers. 
[Claim 25] 

A manufacturing method of the permanent magnet according to any one of claims 20 to 24 
which forms said wet plating layer with electrolysis plating. 
[Claim 26] 

A manufacturing method of the permanent magnet according to any one of claims 20 to 25 
in which said wet plating layer mainly comprises nickel. 
[Claim 27] 

A manufacturing method of the permanent magnet according to any one of claims 20 to 26 
whose average thickness of said wet plating layer is 1.5-45 micrometers. 
[Claim 28] 

A manufacturing method of the permanent magnet according to any one of claims 20 to 27 
with which it is satisfied of a relation of 0.002<D A /D B <1 .667 when average thickness of D A 

[mum] and said wet plating layer is made into D g [mum] for average thickness of said dry 

type plating layer. 
[Claim 29] 

A manufacturing method of the permanent magnet according to any one of claims 1 to 28 in 
which said magnet body is what makes approximate circle tubed. 
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[Claim 30] 

A manufacturing method of the permanent magnet according to any one of claims 1 to 29 
whose void content of said magnet body is less than 7.0vol%. 
[Claim 31] 

A manufacturing method of the permanent magnet according to any one of claims 1 to 30 
which is a bond magnet with which said magnet body combines magnet powder with 
bonding resin. 
[Claim 32] 

A manufacturing method of the permanent magnet according to claim 31 which is a thing of 

a presentation characterized by comprising the following. 

Said magnet powder is a rare earth element. 

A transition metal. 

Boron. 

[Claim 33] 

A manufacturing method of the permanent magnet according to claim 31 or 32 whose 
content of said magnet powder in said bond magnet is 94 - 99wt%. 
[Claim 34] 

A manufacturing method of the permanent magnet according to any one of claims 1 to 33 
which cuts off said magnet body the corners. 
[Claim 35] 

A permanent magnet comprising: 
A magnet body. 

A sealing part formed so that it might fill up in a hole which exists near the surface of a 
plating film provided in the surface of said magnet body, and said plating film. 

[Claim 36] 

The permanent magnet according to claim 35 in which said sealing part mainly comprises 
an inorganic polymer material. 
[Claim 37] 

The permanent magnet according to claim 36 in which said inorganic polymer material is a 
silicic acid system polymer material. 
[Claim 38] 

The permanent magnet according to claim 35 in which said sealing part mainly comprises a 
charge of an organic high polymer material. 
[Claim 39] 

The permanent magnet according to claim 38 in which said charge of an organic high 
polymer material is polyparaxylylene resin. 
[Claim 40] 

The permanent magnet according to claim 38 or 39 which is a thing containing one sort as 
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which said charge of an organic high polymer material is chosen from acrylic resin, silicone 
series resin, polyester system resin, and epoxy system resin, or two sorts or more. 
[Claim 41] 

The permanent magnet according to any one of claims 35 to 40 in which said plating film 
mainly comprises nickel. 
[Claim 42] 

The permanent magnet according to any one of claims 35 to 41 whose average thickness 
of said plating film is 5-45 micrometers. 
[Claim 43] 

The permanent magnet according to any one of claims 35 to 42 with which it is satisfied of 
a relation of 0.2<Di/Do<1.0 when thickness of said plating film in which thickness of said 
plating film provided in the periphery side of said magnet body was provided at the Do 
[mum] and inner circumference side of said magnet body is set to Di [mum]. 
[Claim 44] 

The permanent magnet according to any one of claims 35 to 43 in which said plating film is 
a layered product of two or more layers. 
[Claim 45] 

The permanent magnet according to any one of claims 35 to 44 in which said magnet body 
is what makes approximate circle tubed. 
[Claim 46] 

The permanent magnet according to any one of claims 35 to 45 whose void content of said 
magnet body is less than 7.0vol%. 
[Claim 47] 

The permanent magnet according to any one of claims 35 to 46 which is a bond magnet 
with which said magnet body combines magnet powder with bonding resin. 
[Claim 48] 

The permanent magnet according to claim 47 which is a thing of a presentation 

characterized by comprising the following. 

Said magnet powder is a rare earth element. 

A transition metal. 

Boron. 

[Claim 49] 

The permanent magnet according to claim 47 or 48 whose content of said magnet powder 
in said bond magnet is 94 - 99wt%. 
[Claim 50] 

The permanent magnet according to any one of claims 35 to 49 which cuts off said magnet 
body the corners. 
[Claim 51] 

A permanent magnet manufacturing by a method according to any one of claims 1 to 34. 
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[Claim 52] 

Parts for motors characterized by comprising the following. 
The permanent magnet according to any one of claims 35 to 51. 
A support member which supports said permanent magnet. 

[Claim 53] 

The parts for motors according to claim 52 with which said permanent magnet is being fixed 
to said support member by heat caulking or press fit. 
[Claim 54] 

The part for motors according to claim 52 or 53 whose parts for motors are rotors. 
[Claim 55] 

A motor provided with the permanent magnet according to any one of claims 35 to 51. 
[Claim 56] 

A motor provided with the part for motors according to any one of claims 52 to 54. 
[Claim 57] 

The motor according to claim 55 or 56 by which maximum engine speed is used in a not 
less than 4000-rpm field. 
[Claim 58] 

The motor according to any one of claims 55 to 57 used for a hard disk drive. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the parts for a manufacturing method, a permanent magnet, and 

motors and motor of a permanent magnet. 

[0002] 

[Description of the Prior Art] 

The rare earth alloy magnet which uses a rare earth metal and a transition metal as the 
main ingredients has magnetic properties outstanding compared with the ferrite series and 
the Alnico alloy system magnet. 
It is used for the broad use. 

[0003] 

However, a rare earth alloy magnet has a fault which oxidizes easily. When especially the 
bond magnet that combined rare earth alloy magnet powder with bonding resin (binder) is 
used under a high-humidity environment, degradation of the magnetic properties by 
oxidation poses a problem. 

Then, forming a metal membrane in the surface of a bond magnet by electroplating etc. is 

performed for improvement in oxidation resistance. 

[0004] 

However, even if it was a case where such a metal membrane was formed, it had the 

problem that sufficient oxidation resistance could not be acquired. 

[0005] 

In magnets other than bond magnets, such as a sintered magnet, although the trial which 
forms the above metal membranes occurred on the surface of the magnet for the purpose 
of corrosion-resistant improvement, improvement in a mechanical strength, etc., in such a 
magnet, the purpose was not fully able to be attained. 
[0006] 
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[Problem(s) to be Solved by the Invention] 

The purpose of this invention is to provide providing the permanent magnet which can 
demonstrate the characteristic stable over the long period of time and providing the 
manufacturing method of the permanent magnet which can provide the permanent magnet 
concerned, the parts for motors provided with said permanent magnet, and a motor. 
[0007] 

[Means for Solving the Problem] 

Such a purpose is attained by this invention of following the (1) - (58). 
[0008] 

(1) A process of forming a plating film which mainly comprised a metallic material by the 
plating method on the surface of a magnet body, 

A manufacturing method of a permanent magnet having the process of performing sealing 

to a hole which exists near the surface of said plating film. 

[0009] 

(2) A manufacturing method of a permanent magnet given in the above (1) performed by 
being filled up with sealing material in said hole. 

[0010] 

(3) A manufacturing method of a permanent magnet given in the above (2) which said 
sealing material comprises mainly with a polymer material and/or its catalyst precursor. 
[0011] 

(4) A manufacturing method of a permanent magnet the above (2) whose viscosity of said 
sealing material at the time of said sealing is 50 cps or less, or given in (3). 

[0012] 

(5) A manufacturing method of a permanent magnet the above (2) which stiffens the 
sealing material concerned at temperature of 100 ** or less after being filled up with said 
sealing material in said hole thru/or given in either of (4). 

[0013] 

(6) The above (1) in which said sealing is impregnating sealing thru/or a manufacturing 
method of a permanent magnet given in either of (5). 

[0014] 

(7) A manufacturing method of a permanent magnet the above (1) which performs said 
sealing by the dry type plating method thru/or given in either of (6). 

[0015] 

(8) A manufacturing method of a permanent magnet the above (1) which forms a sealing 
part which mainly comprised an inorganic polymer material in said hole with said sealing 
thru/or given in either of (7). 

[0016] 

(9) A manufacturing method of a permanent magnet given in the above (8) in which said 
inorganic polymer material is a silicic acid system polymer material. 

[0017] 
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(10) A manufacturing method of a permanent magnet the above (1) which forms a sealing 
part which mainly comprised a charge of an organic high polymer material in said hole with 
said sealing thru/or given in either of (7). 

[0018] 

(11) A manufacturing method of a permanent magnet given in the above (10) in which said 
charge of an organic high polymer material is polyparaxylylene resin. 

[0019] 

(12) A manufacturing method of a permanent magnet the above (10) which is a thing 
containing one sort as which said charge of an organic high polymer material is chosen 
from acrylic resin, silicone series resin, polyester system resin, and epoxy system resin, or 
two sorts or more, or given in (11). 

[0020] 

(13) A manufacturing method of a permanent magnet the above (1) which performs said 
sealing under a decompressed atmosphere thru/or given in either of (12). 

[0021] 

(14) A manufacturing method of a permanent magnet the above (1) which performs said 
sealing under application-of-pressure atmosphere thru/or given in either of (13). 
[0022] 

(15) A manufacturing method of a permanent magnet the above (1) which forms said 
plating film with electrolysis plating thru/or given in either of (14). 

[0023] 

(16) The above (1) by which said plating film is constituted mainly from nickel thru/or a 
manufacturing method of a permanent magnet given in either of (15). 

[0024] 

(17) The above (1) whose average thickness of said plating film is 5-45 micrometers thru/or 
a manufacturing method of a permanent magnet given in either of (16). 

[0025] 

(18) When thickness of said plating film formed in the Do [mum] and inner circumference 
side of said magnet body in thickness of said plating film formed in the periphery side of 
said magnet body is set to Di [mum], A manufacturing method of a permanent magnet the 
above (1) which satisfies a relation of 0.2<Di/Do<1.0 thru/or given in either of (17). 
[0026] 

(19) The above (1) in which said plating film is a layered product of two or more layers 
thru/or a manufacturing method of a permanent magnet given in either of (18). 
[0027] 

(20) A manufacturing method of a permanent magnet the above (1) which is a layered 
product which has a dry type plating layer in which said plating film was formed by the dry 
type plating method, and the wet plating layer formed in the surface side of said dry type 
plating layer by the wet plating method thru/or given in either of (19). 

[0028] 
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(21) A manufacturing method of a permanent magnet given in the above (20) which forms 
said dry type plating layer by the ion plating method. 

[0029] 

(22) A manufacturing method of a permanent magnet the above (20) by which electrical 

conductivity is constituted from material more than 2 [m-omega " 1 and mm' 2 ] as for said dry 

type plating layer, or given in (21). 

[0030] 

(23) A manufacturing method of a permanent magnet the above (20) which is a thing 
containing one sort as which said dry type plating layer is chosen from Cu, aluminum, Pd, 
Au, Ag, Pb, Sn, nickel, Fe, Co, In, V, Cr, Be, Zn, Ti, and Mn, or two sorts or more thru/or 
given in either of (22). 

[0031] 

(24) The above (20) whose average thickness of said dry type plating layer is 0.1-2.5 
micrometers thru/or a manufacturing method of a permanent magnet given in either of (23). 

[0032] 

(25) A manufacturing method of a permanent magnet the above (20) which forms said wet 
plating layer with electrolysis plating thru/or given in either of (24). 

[0033] 

(26) The above (20) by which said wet plating layer is constituted mainly from nickel thru/or 
a manufacturing method of a permanent magnet given in either of (25). 

[0034] 

(27) The above (20) whose average thickness of said wet plating layer is 1.5-45 
micrometers thru/or a manufacturing method of a permanent magnet given in either of (26). 

[0035] 

(28) When average thickness of D [mum] and said wet plating layer is made into D_ 

[mum] for average thickness of said dry type plating layer, A manufacturing method of a 
permanent magnet the above (20) which satisfies a relation of 0.002<D A /D_<1 .667 thru/or 

A B 

given in either of (27). 
[0036] 

(29) The above (1) in which said magnet body is what makes approximate circle tubed 
thru/or a manufacturing method of a permanent magnet given in either of (28). 
[0037] 

(30) The above (1) whose void content of said magnet body is less than 7.0vol% thru/or a 
manufacturing method of a permanent magnet given in either of (29). 

[0038] 

(31) A manufacturing method of a permanent magnet the above (1) which is a bond magnet 
with which said magnet body combines magnet powder with bonding resin thru/or given in 
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either of (30). 
[0039] 

(32) A manufacturing method of a permanent magnet given in the above (31) which is a 
thing of a presentation in which said magnet powder contains a rare earth element, a 
transition metal, and boron. 

[0040] 

(33) A manufacturing method of a permanent magnet the above (31) whose content of said 
magnet powder in said bond magnet is 94 - 99wt%, or given in (32). 

[0041] 

(34) A manufacturing method of a permanent magnet the above (1) which cuts off said 
magnet body the corners thru/or given in either of (33). 

[0042] 

(35) A magnet body and a plating film provided in the surface of said magnet body 

A permanent magnet having the sealing part formed so that it might fill up in a hole which 

exists near the surface of said plating film. 

[0043] 

(36) A permanent magnet given in the above (35) which said sealing part comprises mainly 
with an inorganic polymer material. 

[0044] 

(37) A permanent magnet given in the above (36) in which said inorganic polymer material 
is a silicic acid system polymer material. 

[0045] 

(38) A permanent magnet given in the above (35) by which said sealing part is constituted 
mainly from a charge of an organic high polymer material. 

[0046] 

(39) A permanent magnet given in the above (38) in which said charge of an organic high 
polymer material is polyparaxylylene resin. 

[0047] 

(40) A permanent magnet the above (38) which is a thing containing one sort as which said 
charge of an organic high polymer material is chosen from acrylic resin, silicone series 
resin, polyester system resin, and epoxy system resin, or two sorts or more, or given in 
(39). 

[0048] 

(41) The above (35) by which said plating film is constituted mainly from nickel thru/or a 
permanent magnet given in either of (40). 

[0049] 

(42) The above (35) whose average thickness of said plating film is 5-45 micrometers 
thru/or a permanent magnet given in either of (41). 

[0050] 

(43) A permanent magnet the above (35) which satisfies a relation of 0.2<Di/Do<1.0 when 
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thickness of said plating film in which thickness of said plating film provided in the periphery 
side of said magnet body was provided at the Do [mum] and inner circumference side of 
said magnet body is set to Di [mum] thru/or given in either of (42). 
[0051] 

(44) The above (35) in which said plating film is a layered product of two or more layers 
thru/or a permanent magnet given in either of (43). 

[0052] 

(45) The above (35) in which said magnet body is what makes approximate circle tubed 
thru/or a permanent magnet given in either of (44). 

[0053] 

(46) The above (35) whose void content of said magnet body is less than 7.0vol% thru/or a 
permanent magnet given in either of (45). 

[0054] 

(47) A permanent magnet the above (35) which is a bond magnet with which said magnet 
body combines magnet powder with bonding resin thru/or given in either of (46). 

[0055] 

(48) A permanent magnet given in the above (47) which is a thing of a presentation in 
which said magnet powder contains a rare earth element, a transition metal, and boron. 
[0056] 

(49) A permanent magnet the above (47) whose content of said magnet powder in said 
bond magnet is 94 - 99wt%, or given in (48). 

[0057] 

(50) A permanent magnet the above (35) which cuts off said magnet body the corners 
thru/or given in either of (49). 

[0058] 

(51) A permanent magnet manufacturing by a method the above (1) thru/or given in either 
of (34). 

[0059] 

(52) Parts for motors having a support member which supports a permanent magnet of a 
statement, and said permanent magnet to the above (35) thru/or either of (51). 

[0060] 

(53) Parts for motors given in the above (52) by which said permanent magnet is being 
fixed to said support member by heat caulking or press fit. 

[0061] 

(54) The above (52) whose parts for motors are rotors, or parts for motors given in (53). 
[0062] 

(55) A motor equipping the above (35) thru/or either of (51) with a permanent magnet of a 
statement. 

[0063] 

(56) A motor equipping the above (52) thru/or either of (54) with parts for motors of a 
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statement. 
[0064] 

(57) A motor the above (55) for which maximum engine speed is used in a not less than 
4000-rpm field, or given in (56). 

[0065] 

(58) A motor the above (55) used for a hard disk drive thru/or given in either of (57). 
[0066] 

[Embodiment of the Invention] 

Hereafter, the manufacturing method of the permanent magnet of this invention, a 
permanent magnet, the parts for motors, and the suitable embodiment of a motor are 
described, referring to an accompanying drawing. 
[0067] 

The expanded sectional view in which drawing 1 shows a 1st embodiment of the 
permanent magnet of this invention, and drawing 2 are the section perspective views of the 
permanent magnet shown in drawing 1 . The sealing part 13 and the hole 14 were omitted 
and shown in drawing 2 (the same may be said of drawing 3 , drawing 5 , and drawing 6 
which are mentioned later). 
[0068] 

The permanent magnet 1 of this invention is provided with the following. 
Magnet body 11. 

The plating film 12 formed in the magnet body 1 1 . 

The sealing part 13 formed so that it might be filled up in the hole 14 which exists near the 
surface of the plating film 12. 

[0069] 

The shape in particular of the magnet body 1 1 is not limited. In drawing 2 , when using for 
the motor explained in full detail behind as an example, the thing of the shape of a suitable 
cylindrical shape is mentioned. 
[0070] 

Multi-electrode magnetization of the magnet body 11 is carried out. 

As the magnet body 1 1 , what kind of things, such as a magnet obtained by methods, such 
as rolling, a forge, hot extrusion, etc. besides a cast magnet, a sintered magnet, and a bond 
magnet, may be used, for example. 
[0071] 

When using for a motor which mentions the permanent magnet 1 later also in this, for 
example, the bond magnet which is excellent in a moldability is preferred. Thereby, 
outstanding magnetic properties can be acquired by being stabilized. 
[0072] 

A bond magnet mainly comprises magnet powder and bonding resin (binder). 
[0073] 
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As magnet powder which constitutes a bond magnet, the rare earth magnet powder which 
makes a rare earth element and a transition metal a fundamental component is used 
suitably, for example. 
[0074] 

What consists of an alloy containing a rare earth element, a transition metal, and boron as 

i 

rare earth magnet powder (only henceforth "magnet powder") is preferred. 
[0075] 

It is preferred to use what (henceforth a R-TM-B system alloy) makes a fundamental 
component the transition metal (TM) which is mainly concerned with R (however, at least 
one sort in the rare earth element in which R contains Y), and Fe especially, and B. 
[0076] 

As a typical thing of a R-TM-B system alloy, A Nd-Fe-B system alloy, a Pr-Fe-B system 
alloy, a Nd-Pr-Fe-B system alloy, a Nd-Dy-Fe-B system alloy, a Ce-Nd-Fe-B system alloy, a 
Ce-Pr-Nd-Fe-B system alloy, the thing that replaced a part of Fe in these with other 
transition metals, such as Co and nickel, etc. are mentioned. 
[0077] 

as said rare earth element, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, 
and a misch metal are mentioned — these — one sort -- or two or more sorts can be 
included, moreover — Fe, Co, nickel, etc. are mentioned as said transition metal — these — 
one sort — or two or more sorts can be included. 
[0078] 

At least two sorts in such a R-TM-B system alloy may be mixed and used. It can have an 
advantage of each magnet powder to mix simultaneously by this, and the magnetic 
properties for which it asks can be acquired easily. 
[0079] 

At least one sort among said R-TM-B system alloys and ferrite powder. (For example, Sr- 
ferrites, such as Ba-ferrites, such as BaO and 6Fe O SrO, 6Fe O the thing which 

replaced these parts with other transition metals and a rare earth element, etc.) may be 
mixed and used. It can have an advantage of each magnet powder to mix simultaneously 
by this, and the magnetic properties for which it asks can be acquired easily. 
[0080] 

In order to raise magnetic properties, such as coercive force and a maximum magnetic 
energy product, Or in order to raise heat resistance and corrosion resistance, in a magnet 
material, aluminum, Cu, Ga, Si, Ti, V, Ta, Zr, Nb, Mo, Hf, Ag, Zn, P, germanium, Cr, W, etc. 
can also be contained if needed. 

As for the content of said magnet powder in the magnet body 1 1 , it is preferred that it is 94 - 
99wt%, and it is more preferred that it is 95 - 99.0wt%. Sufficient magnetic properties may 
not be acquired by the use of the permanent magnet 1 , etc. as the content of magnet 
powder is less than said lower limit. On the other hand, if the content of magnet powder 
exceeds said upper limit, while the moldability of the magnet body 1 1 will fall, the tendency 
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for the void content in the magnet body 1 1 to become high rapidly is shown, and even if it 
forms the plating film 12 and the sealing part 13 which are mentioned later, it may become 
difficult to fully demonstrate the effect of this invention. 
[0081] 

Thermoplastics, thermosetting resin, etc. are mentioned as bonding resin (binder). 
[0082] 

As thermoplastics, for example Polyamide (example: nylon 6, Nylon 46, Nylon 66, Nylon 
610, Nylon 612, Nylon 11, Nylon 12, nylon 6-12, nylon 6-66, 9T nylon), Liquid crystal 
polymers, such as thermoplastic polyimide and aromatic polyester, polyphenylene oxide, 
Polyolefines, such as a polyphenylene sulfide, polyethylene, polypropylene, and an 
ethylene-vinylacetate copolymer, Denaturation polyolefine, polycarbonate, 
polymethylmethacrylate, Polyester, such as polyethylene terephthalate and polybutylene 
terephthalate, A copolymer, a blended body, a polymer alloy, etc. which are mainly 
concerned with these are mentioned, and polyether, a polyether ether ketone, polyether 
imide, polyacetal, a polyacrylic, etc. can mix and use 1 of sorts of these, and two sorts or 
more. 
[0083] 

Such thermoplastics has the advantage that selection wide range like what thought the 
moldability as important, for example, and the thing which thought heat resistance and a 
mechanical strength as important is attained by the kind, copolymerization-ization, etc. 
[0084] 

On the other hand as thermosetting resin, for example A bisphenol type, a novolac type, 
Various epoxy resins, such as a naphthalene system, phenol resin, a urea resin, melamine 
resin, polyester (unsaturated polyester) resin, polyimide resin, silicone resin, polyurethane 
resin, etc. are mentioned, and 1 of sorts of these and two sorts or more can be mixed and 
used. 
[0085] 

The thing of a solid [ thing / liquefied ] (powdered) may be sufficient as the thermosetting 

resin (unhardened) used at a room temperature. 

[0086] 

A small amount of add-in material, such as an unguent and antioxidant material, may be 

added in the component of the magnet body 1 1 . 

[0087] 

The forming process in particular of a bond magnet is not limited press forming, injection 

molding, extrusion molding, etc. 

[0088] 

In the case of press forming, it is preferred to carry out heat cure for example, at 

compacting pressure:2-16-t [/cm ] 2 and calcination temperature: 100-200 **. 
[0089] 

In the case of injection molding, it is preferred to fabricate by molding temperature:200-280 
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** and die close pressure:0.1-3-t [/cm ] for example. 
[0090] 

In the case of extrusion molding, it is preferred to fabricate in molding temperature: 150-250 

** and molding temperature:2-10mm/sec for example. 

[0091] 

Thus, secondary elaboration of the magnet body 1 1 fabricated by various molding methods 

is carried out to desired size and shape if needed. 

[0092] 

Although the magnetic properties in particular of the magnet body 1 1 are not limited, the 
thing more than 32 kJ/m has preferred magnetic energy product (BH) , and they are 

i ndx 

more preferred, and are still more preferred. [ of the thing more than 64 kJ/m 3 ] [ of the 

thing more than 48 kJ/m 3 ] 
[0093] 

As for the void content of the magnet body 11, it is preferred that it is less than 7.0vol%, 
and it is more preferred that it is less than 5.0vol%. If a void content exceeds said upper 
limit, even if it forms the plating film 12 and the sealing part 13 which are mentioned later, 
the effect of this invention may not fully be demonstrated. 
[0094] 

The magnet body 1 1 may cut off the corners on the square (at least angle by the side of the 
periphery of a tip part) of the end. Thereby, the permanent magnet 1 does not produce 
defects, such as KAKE, further easily. When using the permanent magnet 1 of this 
invention for a motor and press fit, for example, performs junction to the permanent magnet 
1 and a yoke (support member), it becomes possible to perform the operation easily. When 
operating press fit, a crack can be more effectively prevented from being attached to the 
surface of the permanent magnet 1. As a result, the corrosion of the permanent magnet 1 
and the fall of a mechanical strength are prevented, and the long-term stability of a motor 
improves as a result. 
[0095] 

The permanent magnet 1 of this invention has the plating film 12 formed in the surface of 

the magnet body 1 1 by the plating method. 

[0096] 

The plating film 12 mainly comprises a metallic material. 

As a material which constitutes the plating film 12, Cu, aluminum, Pd, Au, Ag, Pb, Sn, 
nickel, Fe, Co, In, V, Cr, Zn, Ti, Mn, Pt, Rh, etc. are mentioned, and the inorganic material 
which contains one sort or two sorts or more among these can be used, for example. As a 
metallic material which constitutes the plating film 12 also in this, that which is mainly 
concerned with nickel is preferred. Thereby, the corrosion resistance of the permanent 
magnet 1 and especially a mechanical strength become the outstanding thing. When it 
uses for a motor which mentions the permanent magnet 1 later, especially the adhesion 
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(bonding strength) of a permanent magnet and a yoke (support member) becomes the 

outstanding thing. 

[0097] 

Although the average thickness of the plating film 12 changes with presentations, formation 
methods, etc. of the plating film 12, it is preferred that it is 5-45 micrometers, and it is more 
preferred that it is 10-45 micrometers. The hole 14 which exists that the average thickness 
of the plating film 12 is less than said lower limit near the surface of the plating film 12 
increases, and even if it forms the sealing part 13 mentioned later, the effect of this 
invention may not fully be acquired by the formation conditions of the sealing part 13, etc. 
On the other hand, when the average thickness of the plating film 12 exceeds said upper 
limit, dispersion in the thickness in each part becomes large, and the tendency for the 
dimensional accuracy of the permanent magnet 1 to fall is shown. 
[0098] 

As for the plating film 12, it is preferred that dispersion in the thickness in each part is small. 
Thereby, the permanent magnet 1 has the stable corrosion resistance and mechanical 
strength. When it uses for a motor which mentions the permanent magnet 1 later, according 
to dispersion in the thickness of the plating film 12 being small, the dimensional accuracy 
as the permanent magnet 1 whole can improve, and a dimensional tolerance can be made 
small. As a result, the motor provided with such a permanent magnet 1 generates neither 
the vibration by axial blur, nor noise (allophone) easily. For example, in the magnet body 1 1 
which has the shape of a cylindrical shape, When thickness of the plating film 12 formed in 
the Do [mum] and inner circumference side of the magnet body 1 1 in the thickness of the 
plating film 12 formed in the periphery side is set to Do [mum], it is preferred to satisfy the 
relation of 0.2<Di/Do<1.0 and it is more preferred to satisfy the relation of 0.5<Di/Do<1.0. 
[0099] 

When using the permanent magnet 1 for a motor which is mentioned later, it is preferred to 

satisfy the following conditions especially. 

[0100] 

[1] As for the plating film 12, it is preferred that Vickers hardness Hv is 150 or more, and it 
is more preferred that it is 200 or more. It becomes that in which especially the mechanical 
strength of the permanent magnet 1 was excellent in Vickers hardness Hv of the plating film 
12 being 150 or more. In [ when it uses for a motor which mentions the permanent magnet 
1 of this invention later, for example as Vickers hardness Hv of the plating film 12 is 150 or 
more and press fit performs junction to the permanent magnet 1 and a support member 
(yoke) ] the process, A crack can be more effectively prevented from being attached to the 
surface of the permanent magnet 1. As a result, the corrosion of the permanent magnet 1 
and the fall of a mechanical strength are prevented more effectively, and the long-term 
stability of the motor using the permanent magnet 1 of this invention as a result improves. 
[0101] 

[2] As for the plating film 12, it is preferred that it is what has moderate lubricity. When the 
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permanent magnet 1 is used for a motor and press fit performs junction to the permanent 
magnet 1 and a yoke by this, for example, the operation can be performed easily. A crack 
can be more effectively prevented from being attached to the surface of the permanent 
magnet 1 at the time of press fit. As a result, the corrosion of the permanent magnet 1 and 
the fall of a mechanical strength are prevented, and the long-term stability of the motor 
using the permanent magnet 1 of this invention as a result improves. As an index which 
shows lubricity, the coefficient of friction mu in the ball one disc method measured 
according to JIS R 1613, etc. are mentioned, for example. As for the coefficient of friction 
mu of the plating film 12 measured by a ball one disc method, it is preferred that it is 0.1 to 
about 0.7, and it is more preferred that it is 0.2 to about 0.6. When the permanent magnet 1 
is used for a motor, for example as the coefficient of friction mu of the plating film 12 is less 
than said lower limit, the adhesion (bonding strength) of the permanent magnet 1 and a 
yoke may fall. On the other hand, if the coefficient of friction mu of the plating film 12 
exceeds said upper limit, when the permanent magnet 1 is used for a motor, it will become 
difficult by press fit to carry out support fixing of the permanent magnet 1 to a support 
member (yoke), for example. 
[0102] 

In the permanent magnet 1, the coefficient of thermal expansion (coefficient of linear 
expansion) near the room temperature of the magnet body 11 [3] alpha 1 [x10~ 6 K~ 1 ], When 
the coefficient of thermal expansion (coefficient of linear expansion) near the room 
temperature of the component of the plating film 12 is made into alpha 2 [x10" 6 K~ 1 ], |alpha 2 - 

alpha^, It is preferred that it is below 15 [x10~ 6 K~ 1 ], and it is more preferred that it is below 

10 [x10' 6 K~ 1 ]. | If alpha^alpha^ is below 15 [x10" 6 K" 1 ], For example, when it uses for a 

motor which mentions the permanent magnet 1 later, even if it is when the variation of the 
temperature of the permanent magnet 1 in the time of manufacture of a rotor and a motor 
and use, etc. is comparatively large, the plating film 12 can be more effectively prevented 
from exfoliating from the magnet body 1 1 . As a result, the corrosion of the permanent 
magnet 1, the fall of a mechanical strength, and increase of the imbalance amount (the 
amount of rotational unbalance) of the center of gravity of a rotor are prevented, and the 
long-term stability of a motor improves as a result. 
[0103] 

The plating film 12 is formed by the plating method, as mentioned above. As a plating 
method, the dry type plating methods, such as chemical vapor deposition (CVD), such as 
the wet plating methods, such as electrolysis plating, immersion plating, and nonelectrolytic 
plating, vacuum deposition, sputtering, the heat CVD, plasma CVD, and laser CVD, and ion 
plating, etc. are mentioned, for example. Also in this, electrolysis plating is preferred as a 
method of plating for forming the plating film 12. By using electrolysis plating, with a 
comparatively simple device, it excels in adhesion (bonding strength) with the magnet body 
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11, and the homogeneous plating film 12 can be formed easily. 
[0104] 

In electrolysis plating, the presentation of the plating film (metal plating layer) 12 formed 
can be easily adjusted by adjusting the presentation of plating liquid, etc. As a result, for 
example, the physical properties (for example, a mechanical strength, hardness, a 
coefficient of friction, a coefficient of thermal expansion, corrosion resistance, etc.) of the 
plating film 12, the compatibility over the magnet body 11 of the plating film 12, etc. can be 
adjusted easily. 
[0105] 

In electrolysis plating, the thickness of the plating film 12, density, etc. can be easily 
adjusted by adjusting plating conditions, such as current density. As a result, the physical 
properties (for example, a mechanical strength, hardness, a coefficient of friction, corrosion 
resistance, etc.) of the plating film 12 can be adjusted easily. 
[0106] 

As for electrolysis plating, it is preferred to carry out on the following conditions for example. 

Although the bath temperature in particular at the time of electrolysis plating is not limited, it 
is preferred that it is 20-70 **, and it is more preferred that it is 40-65 **. It is it easy to 
generate the fall of plating speed, gloss nonuniformity, and abnormal precipitation that bath 
temperature is less than said lower limit. On the other hand, if bath temperature exceeds 
said upper limit, it will be easy to generate abnormal precipitation and decomposition of a 
brightening agent. 
[0107] 

Although the current density in particular at the time of electrolysis plating is not limited, it is 

preferred that it is 0.1 - 8.0 A/dm 2 , and it is more preferred that it is 0.5 - 6.0 A/dm 2 . It 
excels that current density is a value of said within the limits in adhesion with the magnet 
body 11, and the homogeneous and precise plating film 12 can be formed efficiently. 
[0108] 

In advance of formation of the plating film 12, it may pretreat to the surface of the magnet 
body 11. As pretreatment, cleaning processings, such as blast processing, alkali cleaning 
(alkaline-degreasing processing), acid cleaning, rinsing (pure water washing is included), 
organic solvent cleaning, ultrasonic cleaning, and bombardment processing, etching, etc. 
are mentioned, for example. By performing such pretreatment, the adhesion of the magnet 
body 1 1 and the plating film 12 improves, and the reliability of the permanent magnet 1 
improves as a result, for example. 
[0109] 

The presentation in each part of the plating film 12 may be constant, or may not be 
constant. For example, the presentation of the plating film 12 may change one by one along 
the thickness direction (inclination material). 
[0110] 
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The plating film 12 may be a layered product of several layers from which a formation 
method, formation conditions, and a presentation differ, for example. By forming the plating 
film 12 as such a layered product, the adhesion of the magnet body 1 1 and the plating film 
12 can be raised, and the corrosion resistance of the permanent magnet 1 and a 
mechanical strength can be made into the further outstanding thing as a result. 
[0111] 

Thus, the formed plating film 12 usually has the minute hole 14. The permanent magnet 1 
of this invention is obtained by performing sealing to such a hole 14 (hole 14 which exists 
near the surface of the plating film 12 at least). 
[0112] 

Thus, this invention has the feature at the point of performing sealing to the hole 14 which 

exists near the surface of the plating film 12. 

[0113] 

By the way, the trial which forms a plating film to a magnet body (especially bond magnet) 
has been performed from the former in order to raise the corrosion resistance of a 
permanent magnet. However, it was difficult to fully raise corrosion resistance only by 
forming a plating film on the surface of a magnet body. It was difficult to fully raise corrosion 
resistance about the case where performed sealing to the magnet body or a plating film is 
formed in the magnet body which performed sealing as well as the above. 
[0114] 

On the other hand, in this invention, the permanent magnet which has sufficient corrosion 
resistance can be obtained by performing sealing to the plating film provided on the surface 
of the magnet body. 
[0115] 

This is considered to be what is depended on the following reasons. 
That is, the magnet body has a general comparatively high void content. Therefore, it is 
difficult to intercept a magnet body effectively enough from the external world in the 
permanent magnet which forms a plating film to a magnet body, even if the thickness of a 
plating film is comparatively thick. Even if a plating film is a case where the film formation 
condition is controlled, it is very difficult to make the void content in a plating film below into 
a predetermined value. Therefore, it is difficult for a staining substance etc. to stagnate in 
the inside of the hole which exists near the surface of a plating film easily in the permanent 
magnet which forms a plating film to a magnet body, and to raise corrosion resistance. In 
such a permanent magnet, even if it is when the thickness of a plating film is comparatively 
thick, it is easy to produce the depression of a plating film, and easy to produce the 
adhesion reduction of a magnet body and a plating film. Therefore, in such a permanent 
magnet, it is inferior to long-term stability. 

The same may be said of the case where sealing is performed to a magnet body. When 
performing such sealing to the magnet body which has a comparatively high void content 
especially, even if it compares with a plating film which was mentioned above, the effect of 
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corrosion-resistant improvement will become low. After performing sealing to a magnet 
body, even if it forms a plating film, sufficient effect is not acquired further. This is 
considered to be what depends the void content in a plating film on it being difficult to use 
below a predetermined value as mentioned above. 

On the other hand, in this invention, since sealing is performed to the plating film 12 formed 
in the surface of the magnet body 1 1 , the magnet body 1 1 can be more effectively 
intercepted from the external world. As a result, the magnet body 1 1 becomes what does 
not produce corrosion etc. easily, and its long-term stability as the permanent magnet 1 
whole improves. 
[0116] 

It becomes what was excellent also in the mechanical strength of the permanent magnet 1 

by performing such sealing. 

[0117] 

Since at least a part of hole 14 which exists near the surface of the plating film 12 by 
performing sealing to the plating film 12 is extinguished, a staining substance becomes 
difficult to adhere to the surface of the permanent magnet 1 (since sealing is carried out) 
(become difficult to stagnate), and the stability of the plating film 12 also improves. 
[0118] 

Although sealing is based on what kind of method, it is preferred that it is what is performed 
by being filled up with sealing material and forming the sealing part 13 in the hole 14. By 
using sealing material, the effect of sealing mentioned above can be demonstrated more 
certainly. 
[0119] 

Although the sealing material in particular with which it is filled up in the hole 14 is not 
limited, a polymer material and/or its catalyst precursors (the monomer of the polymer 
concerned, a dimer, a trimer, oligomer, a prepolymer, etc.) can mainly be conveniently used 
for it, for example. By using such a material as a sealing material, the sealing part 13 
formed becomes the thing excellent in stability, and can demonstrate the effect by sealing 
certainly over a long period of time more. 
[0120] 

As for the sealing material with which it filled up in the hole 14, it is preferred that it is what 
is hardened at the temperature of 100 ** or less. The sealing part 13 can be formed fully 
preventing the fall of magnetic properties by this, even if the magnet body 1 1 is 
comparatively inferior to heat resistance. 
[0121] 

As for the sealing part 13 formed by being filled up with sealing material, it is preferred to 
mainly comprise a polymer material. Thereby, the sealing part 13 formed becomes the 
thing excellent in stability, and it becomes possible to demonstrate the effect by sealjng 
certainly over a long period of time more. 
[0122] 
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As a polymer material which constitutes the sealing part 13, these complexes besides an 
inorganic polymer material and the charge of an organic high polymer material are 
mentioned, for example. 
[0123] 

If the sealing part 13 mainly comprises an inorganic polymer material, even if the heat 
resistance of the sealing part 13 improves, for example, the permanent magnet 1 is used in 
high temperature service Shimo etc., the characteristic stable over the long period of time 
can be obtained. 
[0124] 

As an inorganic polymer material, a silicic acid system polymer material, silicic acid 
phosphoric acid compound polymer (for example, a SiO 0 -P 0 O c -Na 0 0-LLO system 

^ 2 5 2 2 

compound polymer etc.), etc. are mentioned, for example. 
[0125] 

When the sealing part 13 mainly comprises a charge of an organic high polymer material, 
comparatively, for example by hot water immersion of the degree of low temperature (for 
example, 100 ** or less 70 ** level). Simultaneously with the process which stiffens the 
charge of an organic high polymer material concerned, the surface of a plating film can be 
washed (the excessive charge of an organic high polymer material is removed). 
[0126] 

As a charge of an organic high polymer material, for example Polyparaxylylene resin, 
acrylic resin, Various resin materials, such as silicone series resin, polyester system resin, 
and epoxy system resin, Precursors (for example, methacrylate ester monomer etc.), such 
as these monomers, a dimer, oligomer, and a prepolymer, etc. are mentioned, and it can 
use combining one sort chosen from these, or two sorts or more. 
[0127] 

Also in this, since water repellence and lubricity are excellent, especially polyparaxylylene 
resin can prevent a staining substance etc. from adhering to the surface of the permanent 
magnet 1 effectively. As a result, especially the corrosion resistance of the permanent 
magnet 1 becomes the outstanding thing. 
[0128] 

When it uses combining one sort chosen from acrylic resin, silicone series resin, polyester 
system resin, and epoxy system resin, or two sorts or more, a sealing effect and sealing 
efficiency can be raised further. 
[0129] 

Such sealing can be performed by impregnating sealing, the dry type plating method, etc., 

for example. 

[0130] 

When impregnating sealing performs sealing, it becomes possible especially also to a 
detailed hole (for example, the aperture, what is called a MEKURA hole of 10 micrometers 
or less) to perform sealing more certainly. 
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[0131] 

When performing sealing by the dry type plating method, a pinhole aperture becomes the 
thing excellent in especially the sealing efficiency to a not less than 8-micrometer hole. 
[0132] 

Although the viscosity in particular of the sealing material at the time of sealing is not 
limited, it is preferred that it is 50 cps or less, and it is more preferred that it is 20 cps or 
less. If the viscosity of sealing material exceeds 50 cps, sealing material will become 
difficult to invade in the hole 14 of the plating film 12, and the effect of this invention will not 
fully be acquired by the wettability of the surface of the plating film 12, etc. 
[0133] 

Such sealing may be performed under atmospheric pressure and may be performed under 
a decompressed atmosphere and application-of-pressure atmosphere. 
When sealing is performed under a decompressed atmosphere, the air etc. which exist in 
the hole 14 can be eliminated effectively. For this reason, it becomes possible to be 
efficiently filled up with sealing material in the hole 14, and the permanent magnet 1 
becomes what has an especially low void content in near the surface. As a result, the 
corrosion resistance of the permanent magnet 1 and a mechanical strength become the 
further outstanding thing. 
[0134] 

When sealing is performed under application-of-pressure atmosphere, the external 
pressure will be compulsorily filled up with sealing material in the hole 14. As a result, the 
permanent magnet 1 becomes what has an especially low void content in near the surface, 
and corrosion resistance and its mechanical strength improve further. 
[0135] 

Ambient pressure power may be temporally changed at the time of sealing. For example, 
after putting in in a chamber the magnet body 1 1 in which the plating film 12 was formed, 
the inside of a chamber is decompressed, and after making said magnet body 1 1 further 
immersed into the sealing material which has mobility, the inside of a chamber may be 
raised to the pressure more than atmospheric pressure. Thereby, the effect of sealing can 
be heightened further. 
[0136] 

Be [ what is necessary / just although sealing which was mentioned above seals at least a 
part of hole 14 which exists near the surface of the plating film 12 ], it is preferred that it is 
what seals most holes 14 which exist near the surface of the plating film 12. Thereby, 
especially the effect by sealing mentioned above becomes the outstanding thing. The layer 
which comprised the same material as the sealing part 13, for example may be formed in 
the surface of the plating film 12. 
[0137] 

Sealing is not limited to the method filled up with sealing material in the hole 14 as 
mentioned above. For example, it may be a method which forms a passive state in the hole 
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14 by processing the magnet body 1 1 in which the plating film 12 was formed with hot 

water etc. (for example, dipping treatment). 

[0138] 

As mentioned above, the permanent magnet of this invention on the plating film formed on 
the surface of the magnet body. As long as sealing is performed, it may be what kind of 
thing, for example, after performing sealing to a magnet body, a plating film which was 
mentioned above may be formed and sealing may be performed to the plating film 
concerned. 
[0139] 

Although the use in particular of the permanent magnet 1 of this invention is not limited, it is 
preferred that it is what is carried in a motor and used, for example. Thereby, the effect of 
this invention can be demonstrated more notably. 
[0140] 

The permanent magnet of this invention has the outstanding mechanical strength, as 
mentioned above. For this reason, the permanent magnet of this invention is suitably 
applicable to that to which comparatively big external force is added, and the thing used 
where external force is applied continuously especially. Therefore, the permanent magnet 
of this invention is suitably [ for a motor which is mentioned later, i.e., the motor by which 
the permanent magnet was fixed to the support member (yoke) by heat caulking or press 
fit ] applicable, for example. 
[0141] 

Next, the manufacturing method of the permanent magnet of a 2nd embodiment of this 
invention and a permanent magnet is explained. The manufacturing method of the 
permanent magnet of this embodiment and a permanent magnet is hereafter explained 
focusing on the difference from the embodiment mentioned above, and the explanation is 
omitted about the same matter. 
[0142] 

Drawing 3 is a section perspective view showing a 2nd embodiment of the permanent 
magnet of this invention. 

As shown in drawing 3 , the plating film 12 is constituted from the permanent magnet 1 of 
this embodiment by the layered product of the dry type plating layer 121 and the wet plating 
layer 122. Thus, the plating film 12 may be a layered product of several layers from which a 
formation method, formation conditions, and a presentation differ, for example. By forming 
the plating film 12 as such a layered product, the adhesion of the magnet body 1 1 and the 
plating film 12 can be raised, and the corrosion resistance of the permanent magnet 1 and 
a mechanical strength can be made into the further outstanding thing as a result. 
The dry type plating layer 121 is formed by the dry type plating method. 
[0143] 

By forming the dry type plating layer 121 in the surface of the magnet body 1 1 , when 
forming the wet plating layer 122 mentioned later by the wet plating method, conductive 
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dispersion in the surface of the magnet body 11 can be made small enough. The wet 
plating layer 122 can be formed uniformly and precisely, this preventing generating of the 
defect of a pinhole etc. effectively. As a result, the permanent magnet 1 becomes what 
exfoliation of the plating film 12 hardly produces, has the especially outstanding stain 
resistance, and has a mechanical strength. 
[0144] 

The following effects are acquired by forming the dry type plating layer 121. 
That is, when the shape of a magnet body is what has complicated shape like the shape of 
a cylindrical shape and a plating film is directly formed by the wet plating method on the 
surface of a magnet body, dispersion in the thickness of the plating film in each part 
becomes large easily. For example, when a magnet body has the shape of a cylindrical 
shape, the inner circumference side of a magnet body serves as a shade-and-shadow part, 
and current density becomes low easily compared with the periphery side. As a result, 
compared with the thickness of the plating film by the side of a periphery, the thickness of 
the plating film by the side of inner circumference became small easily. On the other hand, 
at this embodiment, before performing wet plating, dispersion in surface current density can 
be especially made small by the periphery [ in the case of wet plating ], and inner 
circumference side by forming the dry type plating layer 121 in the surface of the magnet 
body 11. The wet (dispersion in thickness is very small at periphery and inner 
circumference side) plating layer 122 of thereby more uniform thickness can be formed. As 
a result, it becomes what also has very small dispersion of the thickness as the plating film 
12 whole. Thereby, the membraneous quality of the plating film 12 in each part is stabilized, 
and the corrosion resistance as the permanent magnet 1 whole improves further. 
[0145] 

As for the dry type plating layer 121, it is preferred that electrical conductivity comprises 

conductive material more than 2 [m-omega " 1 and mm" 2 ]. Thereby, sufficient conductivity 

for the surface of the magnet body 1 1 can be given. 

[0146] 

What contains one sort chosen from Cu, aluminum, Pd, Au, Ag, Pb, Sn, nickel, Fe, Co, In, 
V, Cr, Be, Zn, Ti, and Mn or two sorts or more especially as a component of the dry type 
plating layer 121 also in the material which has the above conductivity is preferred. 
[0147] 

Specifically, electrical conductivity is mentioned for a Magnesium alloy, an aluminum 
containing alloy, a titanium alloy, bronze, brass, Monel, nickel silver, stainless steel, etc. as 

a substance more than 2 [m-omega " 1 and mm"* 2 ]. 
[0148] 

As mentioned above, the dry type plating layer 121 is formed by the dry type plating 
method. As a dry type plating method, although chemical vapor deposition (CVD), such as 
vacuum deposition, sputtering, the heat CVD, plasma CVD, and laser CVD, ion plating, etc. 
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are mentioned for example, the ion plating method is preferred also especially in this. As a 
dry type plating method, by using the ion plating method, it is more precise and the dry type 
plating layer 121 excellent in especially adhesion with the magnet body 1 1 can be formed 
by uniform thickness. 
[0149] 

An example of the ion plating system used when forming the dry type plating layer 121 by 
the ion plating method is shown in drawing 4 . The ion plating system shown in drawing 4 is 
based on a high-frequency excitation method. 
[0150] 

This ion plating system 2 is provided with the following. 
The vacuum housing 21 which constitutes an ion plating tub. 
Vacuum pump 22. 
Gas introduction needle valve 23. 

The resistance heating part 24, the DC sauce 25, the high frequency generating coil 26, 
and the loading base 27. 

[0151] 

The vacuum pump 22 exhausts the inside of the vacuum housing 21 to a predetermined 
degree of vacuum. 

In the case of ion plating, vacuum housing 21 inside is usually decompressed to the degree 

of vacuum of about 100-1000 Pa. 

[0152] 

Ionization introduction gas is introduced from the gas introduction needle valve 23. 

As ionization introduction gas, gas, such as Ar, H 2 , N 2> helium, 0 2 , and Ne, is mentioned. 

These gases may be used independently, and two or more sorts may be mixed and they 

may be used. 

[0153] 

The ion-plating substance which is the evaporation source 28 is arranged at the resistance 
heating part 24, and melting is carried out by resistance heating. Cooking temperature is 
set up according to the presentation of the evaporation source 28, etc. As for cooking 
temperature, when the melting point of the evaporation source 28 is set to Tm [**], it is 
usually preferred that it is Tm-(Tm+100) **. 
[0154] 

The loading base 27 counters with the resistance heating part 24, and is allotted, and the 
magnet body 11 which is a member to be plated is arranged on this loading base 27. 
[0155] 

The high frequency generating coil 26 is allotted between the resistance heating part 24 
and the loading base 27. A frequency band with a frequency of 10 MHz or less is usually 
used for high-frequency excitation. 
[0156] 
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And between a cathode part (loading base 27) and a counter electrode, 0.1-10 kV of DC 
direct current voltage is impressed with the DC sauce 25. The material which evaporated 
from the evaporation source 28 is ionized by high-frequency excitation, and is deposited on 
the surface of the magnet body 1 1 which is a member on the loading base 27 to be plated. 
[0157] 

The dry type plating layer 121 is formed in the surface of the magnet body 1 1 as mentioned 
above. When performing the above dry type plating, the magnet body 1 1 which is a 
member to be plated may be rotated, for example. Thereby, dispersion in the thickness of 
the dry type plating layer 121 formed can be made still smaller. 
[0158] 

As for the average thickness of the dry type plating layer 121, it is preferred that it is 0.1-2.5 
micrometers, and it is more preferred that it is 0.2-2.0 micrometers. The effect by the dry 
type plating layer 121 being formed in island shape of the void content of the magnet body 
1 1 , etc. as the average thickness of the dry type plating layer 121 is less than said lower 
limit, and forming the dry type plating layer 121 may not fully be demonstrated. On the other 
hand, if the average thickness of the dry type plating layer 121 exceeds said upper limit, the 
adhesion of the magnet body 1 1 and the dry type plating layer 121 will fall, or it will become 
easy to generate a pinhole. If the average thickness of the dry type plating layer 121 
exceeds said upper limit, it will become easy to reveal technical problems, such as a high 
cost of permanent magnet manufacture. 
[0159] 

When average thickness of the wet plating layer 122 which makes D A [mum] average 
thickness of the dry type plating layer 121 , and mentions it later is made into D g [mum], It is 
preferred to satisfy the relation of 0.002<D /D B <1.667 and it is more preferred to satisfy the 
relation of 0.004<D A /D <1 .333. By satisfying such a relation, generating of the pinhole in 

A B 

near the surface of a plating film can be controlled more effectively. As a result, especially 
the permanent magnet obtained eventually becomes the thing excellent in corrosion 
resistance etc. 
[0160] 

In advance of formation of the dry type plating layer 121, it may pretreat to the surface of 
the magnet body 11. As pretreatment, cleaning processings, such as blast processing, 
alkali cleaning (alkaline-degreasing processing), acid cleaning, rinsing (pure water washing 
is included), organic solvent cleaning, ultrasonic cleaning, and bombardment processing, 
etching, etc. are mentioned, for example. By performing such pretreatment, adhesion of the 
magnet body 1 1 and the dry type plating layer 121 can be made into the further outstanding 
thing, for example. 
[0161] 

And in the permanent magnet 1 of this embodiment, it has the wet plating layer 122 on the 
dry type plating layer 121. The wet plating layer 122 is formed by the wet plating method. 
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[0162] 

As mentioned above, in this embodiment, the dry type plating layer 121 is formed in the 
surface of the magnet body 1 1 in advance of formation of the wet plating layer 122. 
Thereby, conductive dispersion in each part which forms the wet plating layer 122 can be 
made small enough. As a result, the wet plating layer 122 formed at this process has 
enough the uniform membraneous qualities (for example, thickness, density, etc.) in each 
part, and will become precise. Therefore, especially the permanent magnet 1 obtained has 
the outstanding corrosion resistance and mechanical strength. 
[0163] 

The wet plating layer 122 mainly comprises a metallic material. By forming such a wet 
plating layer 122, especially the mechanical strength of the permanent magnet 1 becomes 
the outstanding thing. For this reason, it is suitably [ for the use to which comparatively big 
external force is added ] applicable to the permanent magnet 1 . For example, when using 
for a motor which mentions the permanent magnet 1 of this embodiment later, it becomes 
possible by heat caulking or press fit to carry out support fixing to a support member (yoke). 
This becomes possible to carry out support fixing of the permanent magnet 1 by sufficient 
adhesion (bonding strength) for a yoke. 
[0164] 

As a metallic material which constitutes the wet plating layer 122, alloys etc. which contain 
at least one sort among these, such as nickel, Cu, Cr, Fe, Zn, Cd, Sn, Pb, aluminum, Au, 
Ag, Pd, Pt, and Rh, are mentioned, for example. It is preferred that it is that which is mainly 
concerned with nickel as a metallic material which constitutes the wet plating layer 122 also 
in this. Thereby, the corrosion resistance of the permanent magnet 1 and especially a 
mechanical strength become the outstanding thing. Especially when it uses for manufacture 
of the motor which mentions the permanent magnet 1 later, it becomes the thing excellent 
in the adhesion (bonding strength) of the permanent magnet 1 and a support member 
(yoke). 

[0165] 

Although the average thickness in particular of the wet plating layer 122 is not limited, it is 
preferred that it is 1.5-45 micrometers, and it is more preferred that it is 12-40 micrometers. 
The above-mentioned effect (especially improvement in a mechanical strength) becomes 
that the average thickness of the wet plating layer 122 is a value of said within the limits 
with a more remarkable thing. 
[0166] 

As for the wet plating layer 122, when using for a motor which mentions the permanent 
magnet 1 of this embodiment later, it is preferred to satisfy the conditions of [1] - [3] 
explained by said 1st embodiment. 
[0167] 

Such a wet plating layer 122 is formed by the wet plating methods, such as electrolysis 
plating, immersion plating, and nonelectrolytic plating. Also in this, electrolysis plating and 
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nonelectrolytic plating are more preferred. 
[0168] 

By using the wet plating method as a formation method of the wet plating layer 122, with a 
comparatively simple device, it excels in adhesion (bonding strength) with the dry type 
plating layer 121, and the homogeneous wet plating layer 122 can be formed easily. Such 
an effect will become remarkable by the case where electrolysis plating and nonelectrolytic 
plating are used. 
[0169] 

In electrolysis plating and nonelectrolytic plating, the presentation of the wet plating layer 
122 formed can be easily adjusted by adjusting the presentation of plating liquid. As a 
result, for example, the physical properties (for example, a mechanical strength, hardness, 
a coefficient of friction, a coefficient of thermal expansion, corrosion resistance, etc.) of the 
wet plating layer 122, the compatibility over the dry type plating layer 121 of the wet plating 
layer 122, etc. can be adjusted easily. 
[0170] 

In electrolysis plating, the thickness of the wet plating layer 122, density, etc. can be easily 
adjusted by adjusting plating conditions, such as current density. As a result, the physical 
properties (for example, a mechanical strength, hardness, a coefficient of friction, corrosion 
resistance, etc.) of the wet plating layer 122 can be adjusted easily. 
[0171] 

As for electrolysis plating, it is preferred to carry out on the following conditions for example. 

Although the bath temperature in particular at the time of electrolysis plating is not limited, it 
is preferred that it is 20-70 **, and it is more preferred that it is 40-65 **. It is it easy to 
generate the fall of plating speed, gloss nonuniformity, and abnormal precipitation that bath 
temperature is less than said lower limit. On the other hand, if bath temperature exceeds 
said upper limit, it will be easy to generate abnormal precipitation and decomposition of a 
brightening agent. 
[0172] 

Although the current density in particular at the time of electrolysis plating is not limited, it is 

preferred that it is 0.1 - 8.0 A/dm 2 , and it is more preferred that it is 0.5 - 6.0 A/dm 2 . It 
excels that current density is a value of said within the limits in adhesion with the dry type 
plating layer 121, and the homogeneous and precise wet plating layer 122 can be formed 
efficiently. 
[0173] 

In nonelectrolytic plating, the thickness of the wet plating layer 122 formed and density can 
be easily adjusted by adjusting the degree of solution temperature, plating time, etc. As a 
result, for example, the corrosion-resistant physical properties of the wet plating layer 122, 
the compatibility over the dry type plating layer 121, etc. can be adjusted easily. 
[0174] 
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In nonelectrolytic plating, the wet plating layer 122 whose dispersion in thickness is 
especially small can be formed, without performing special adjustment also to a cylindrical 
member like the magnet body 1 1 to be plated. 
[0175] 

As for nonelectrolytic plating, it is preferred to carry out on the following conditions for 
example. 

Although the bath temperature in particular at the time of nonelectrolytic plating is not 
limited, as an example, in the case of the nonelectrolytic plating of a nickel boron system, it 
is preferred that it is 50-70 **, and it is more preferred that it is 55-65 **. It is it easy to 
generate the fall of plating speed, and abnormal precipitation that bath temperature is less 
than said lower limit. On the other hand, if bath temperature exceeds said upper limit, it will 
be easy to produce disassembly of bath liquid. 
[0176] 

In advance of formation of the wet plating layer 122, it may pretreat to the surface of the dry 
type plating layer 121. As pretreatment, cleaning processings, such as blast processing, 
alkali cleaning (alkaline-degreasing processing), acid cleaning, rinsing (pure water washing 
is included), organic solvent cleaning, ultrasonic cleaning, and bombardment processing, 
etching, etc. are mentioned, for example. By performing such pretreatment, adhesion of the 
dry type plating layer 121 and the wet plating layer 122 can be made into the further 
outstanding thing, for example. 
[0177] 

The presentation in each part of the wet plating layer 122 may be constant, or may not be 
constant. For example, the presentation of the wet plating layer 122 may change one by 
one along the thickness direction (inclination material). 
[0178] 

The wet plating layer 122 may be a layered product of several layers from which a 
formation method, formation conditions, and a presentation differ, for example. By forming 
the wet plating layer 122 as such a layered product, the corrosion resistance of the 
permanent magnet 1 and a mechanical strength can be made into the further outstanding 
thing. 
[0179] 

As for the wet plating layer 122, it is preferred that dispersion in the thickness in each part 
is small. Thereby, the permanent magnet 1 has the stable corrosion resistance and 
mechanical strength. When it uses for a motor which mentions the permanent magnet 1 
later, according to dispersion in the thickness of the wet plating layer 122 being small, the 
dimensional accuracy as the permanent magnet 1 whole can improve, and a dimensional 
tolerance can be made small. As a result, the motor provided with such a permanent 
magnet 1 generates neither the vibration by axial blur, nor noise (allophone) more easily. 
[0180] 

Next, the suitable embodiment of the parts for motors of this invention provided with the 
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permanent magnet 1 mentioned above and a motor is described. 
[0181] 

The section side view showing an embodiment with parts for motors of this invention 
preferred for drawing 5 (rotor) and drawing 6 are the section side views showing the 
suitable embodiment of a motor which has the parts for motors shown in drawing 5. 
Although the composition which has the permanent magnet 1 as shown in drawing 1 and 
drawing 2 was explained in drawing 5 and drawing 6 , it cannot be overemphasized that it 
may be a thing of composition as the permanent magnet 1 is shown in drawin g 3. 
Hereafter, a "end face" and the upper part are explained for the bottom as a "tip" among 
drawing 5 . 
[0182] 

First, the parts for motors (rotor) are explained. 

As shown in drawing 5 , the rotor (rotator) 3 comprises the hub 31 , the sleeve 32 joined to 
the internal surface by the side of the tip of the hub 31, the yoke 33 joined to the internal 
surface by the side of the end face of the hub 31 , and the permanent magnet 1 joined and 
fixed to the internal-surface side of the yoke 33 (support member). 
[0183] 

The sleeve 32 makes approximate circle tubed and has the slot (inside roll off) 323 in the 

internal-surface side. 

[0184] 

The sleeve 32 functions as a bearing (dynamic pressure fluid dynamic bearing), when it 
uses for manufacture of the motor 4 which is mentioned later. That is, the sleeve 32 has the 
bearings 321 and 322 which project inside in two places where longitudinal directions 
(sliding direction in drawing 5) differ. It is suitably [ for the motor used in a high revolution 
region which a bearing mentions later as it is such a dynamic pressure fluid dynamic 
bearing (sliding bearing) ] applicable. 
[0185] 

As a component of the sleeve 32, for example Copper alloys, such as copper or brass, iron 
alloys, such as aluminum, iron, or stainless steel, — moreover - or ceramics, a synthetic 
resin, etc. which use as the main ingredients the metallic sintered compact which makes 
them a powdered ingredient, aluminum 2 0 3 (alumina), a titania (Ti0 2 ), zirconia (Zr0 2 ), etc. 

are mentioned. 
[0186] 

The yoke 33 makes approximate circle tubed, and is being joined and fixed to the internal 

surface by the side of the end face of the hub 31 . 

[0187] 

Although the component in particular of the yoke 33 is not limited, it usually comprises 
metal or a charge of an alloy. As a material which constitutes the yoke 33, although Fe, 
aluminum, a free cutting steel, stainless steel, brass, a sintered alloy, the alloy that contains 
at least one sort among these, etc. are mentioned, it is preferred to comprise material with 
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which the part which contacts the permanent magnet 1 at least is mainly concerned with Fe 
or aluminum. Thereby, the yoke 33 becomes that which has sufficient mechanical strength 
and in which the bonding strength (adhesion) with the plating film 12 of the permanent 
magnet 1 was especially excellent. 
[0188] 

As for the component of the yoke 33, it is preferred that the coefficients of thermal 

6 1 

expansion (coefficient of linear expansion) near a room temperature are 4-30 [x10" K" ], 

and it is more preferred that it is 8-25 [x10" 6 K~ 1 ]. In [ when heat caulking performs junction 
to the permanent magnet 1 and the yoke 33, for example as the coefficient of thermal 
expansion (coefficient of linear expansion) of the component of the yoke 33 is less than 
said lower limit ] the manufacturing process, If the yoke 33 is not made into relatively high 
temperature, it may become difficult to insert the permanent magnet 1 in the centrum of the 
yoke 33. On the other hand, when the coefficient of thermal expansion (coefficient of linear 
expansion) of the component of the yoke 33 exceeded said upper limit and the rotor 3 is put 
under hot environments, the adhesion of the permanent magnet 1 and the yoke 33 may fall. 

[0189] 

As for the yoke 33, it is preferred that the surface roughness Ra is 0.5-10.0 micrometers, 
and it is more preferred that it is 1.0-5.0 micrometers. When press fit performs junction to 
the permanent magnet 1 and the yoke 33, for example as surface roughness Ra of the 
yoke 33 is a value of said within the limits, the operation can be performed easily. A crack 
can be more effectively prevented from being attached to the surface of the permanent 
magnet 1 at the time of press fit. As a result, the corrosion of the permanent magnet 1 and 
the fall of a mechanical strength are prevented, and the long-term stability of a motor 
improves as a result. 
[0190] 

On the other hand, the adhesion (bonding strength) of the permanent magnet 1 and the 
yoke 33 may fall that surface roughness Ra of the yoke 33 is less than said lower limit. If 
surface roughness Ra of the yoke 33 exceeds said upper limit, the above-mentioned effect 
may not be acquired enough. 
[0191] 

The permanent magnet 1 is provided with the following. 

The magnet body 1 1 which makes cylindrical shape as mentioned above. 

The plating film 12 formed in the surface of the magnet body 11. 

The sealing part 13 formed in the hole 14 which exists near the surface of the plating film 
12. 

[0192] 

Multi-electrode magnetization of the magnet body 11 is carried out. 
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As mentioned above, the permanent magnet 1 has the plating film 12 on the surface of the 
magnet body 1 1 , has the composition that the sealing part 13 was further formed in the 
hole 14 which exists near the surface of the plating film 12, and, thereby, has the 
outstanding mechanical strength and corrosion resistance. For this reason, the 
characteristic of the magnet body 1 1 can be stably demonstrated over a long period of time. 

[0193] 

Such a permanent magnet 1 is being fixed to the yoke 33 (support member) by heat 
caulking or press fit. Thereby, support fixing of the permanent magnet 1 was carried out to 
the yoke 33 by sufficient adhesion (bonding strength). Thus, if the permanent magnet 1 and 
the yoke 33 are joined by intensity high enough, Generating of the defecting joining of the 
permanent magnet 1 and the yoke 33 at the time of applying the rotor 3 to motors (the 
motor used especially in a high revolution region, the motor by which repeated use is 
carried out, the motor used continuously for a long period of time, etc.) is prevented more 
effectively. As a result, generating of the allophone in the time of the drive of a motor, etc. 
and generating of problems, such as a fall of the torque characteristic of a motor, are 
prevented more effectively. The motor 4 which has the yoke 33 becomes the thing excellent 
in reliability which does not produce failure, breakage, etc. easily by preventing the above 
defecting joinings effectively. 
[0194] 

By joining the permanent magnet 1 and the yoke 33 by heat caulking or press fit, even if it 
does not use organic adhesives which have been conventionally used for the joined part of 
the permanent magnet 1 and the yoke 33, sufficient bonding strength is obtained. Thus, 
without using organic adhesives, when the permanent magnet 1 and the yoke 33 are 
joined, the imbalance amount (the amount of rotational unbalance) of the center of gravity 
of the rotor 3 can be made small. Therefore, the motor 4 which applied the rotor 3 
generates neither the vibration by axial blur, nor noise (allophone) easily, for example, even 
when it uses in a high revolution region. 
[0195] 

Measurement of the imbalance amount of the rotor 3 which was explained above can 
generally be regarded as periodic stress generating to the diameter direction accompanying 
rotation of the rotor 3. By changing electrically, this stress can be measured as an 
imbalance amount. As for this amount of rotational unbalance, it is preferred that it is 0.05 
or less g-cm, and it is more preferred that it is 0.04 or less g-cm. 
[0196] 

When it applies to the motor used in a high revolution region as the amount of rotational 
unbalance of the rotor 3 is 0.05 or less g-cm, even if it sets, it is hard to make vibration by 
axial blur, and noise (allophone). 
[0197] 

The rotor (parts for motors) 1 which was explained above is obtained by heat caulking or 
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press fit by carrying out support fixing of the permanent magnet 1 to the yoke (support 

member) 2. 

[0198] 

With heat caulking, in order to carry out support fixing of the permanent magnet 1 to the 
yoke 33, heat caulking inserts the permanent magnet 1 in the centrum of the yoke 33 of a 
hot state from the permanent magnet 1, and performs it by cooling the yoke 33 after that. 
Heat caulking may insert the permanent magnet 1 of a cooling state in the centrum of the 
yoke 33 of a hot state from the permanent magnet 1, and may perform it by raising the 
temperature of the permanent magnet 1 after that, for example. 
[0199] 

When carrying out support fixing of the permanent magnet 1 to the yoke 33 by press fit, as 
for the relative movement speed (closing rate) of the permanent magnet 1 and the yoke 33 
to shaft orientations (sliding direction in a figure), it is preferred that it is 0.2-20 cm/second, 
and it is more preferred that it is 0.5-10 cm/second. 
[0200] 

The permanent magnet 1 can be pressed fit efficiently, preventing a crack from it being 
attached to the surface of the permanent magnet 1 that the relative movement speed of the 
permanent magnet 1 and the yoke 33 is a value of said within the limits effectively. Thus, by 
preventing a crack from being attached to the surface of the permanent magnet 1, the 
corrosion of the permanent magnet 1 and the fall of a mechanical strength are prevented, 
and the long-term stability of a motor improves as a result. 
[0201] 

As for the permanent magnet 1 (magnet body 11), when press fit performs junction to the 
permanent magnet 1 and the yoke 33, it is preferred to cut off the corners on the square (at 
least angle by the side of the periphery of a tip part) of the end. Thereby, it becomes 
possible to operate press fit still more easily. When operating press fit, a crack can be more 
effectively prevented from being attached to the surface of the permanent magnet 1 . As a 
result, the corrosion of the permanent magnet 1 and the fall of a mechanical strength are 
prevented, and the long-term stability of a motor improves as a result. 
[0202] 

Heat caulking which was mentioned above, and the permanent magnet 1 joined by press fit 
have an outer diameter larger than the inside diameter in the natural state (state before 
joining to the permanent magnet 1) of the part where the yoke 33 corresponds in a natural 
state (state before joining to the yoke 33). Thereby, the bonding strength of the permanent 
magnet 1 and the yoke 33 in the rotor 3 obtained will become large enough. 
[0203] 

As mentioned above, although the joining method of the permanent magnet 1 and the yoke 
33 was explained, such a joining method is applicable also to junction to the yoke 33 and 
the hub 31, and junction to the hub 31 and the sleeve 32, for example. Thereby, when it 
applies the rotor 3 to the motor used in a high revolution region, even if it sets, it has 
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vibration by axial blur, and the especially stable characteristic which does not make noise 

(allophone) easily. 

[0204] 

Next, the motor of this invention provided with the parts for motors (rotor) mentioned above 

is explained. 

[0205] 

As shown in drawing 6 , the motor (motor for hard disk drives) 4 is provided with the 
following. 

The rotor (rotator) 3 mentioned above. 
Shaft (axis) 41 . 
Stator (stator) 42. 
Base (frame) 43. 

[0206] 

The shaft 41 is supporting the rotor 3, enabling free rotation. 

The shaft 41 usually comprises metallic materials, such as stainless steel. As stainless 
steel, for example SUS304, SUS303, SUS316, SUS316L, The Fe-Cr system alloy of Fe-Cr- 
nickel system alloys, such as SUS316J1 and SUS316J1L, SUS405, SUS420J2, SUS430, 
SUS434, SUS444, SUS429, and SUS430F grade, etc. are mentioned. 
[0207] 

Via the predetermined interval (gap), the stator 42 is arranged so that the peripheral face of 
the permanent magnet 1 may be met. 

This stator 42 comprises the core 421 which consists of a layered product of the silicon 
steel pierced by desired shape, and the coil (three-phase-circuit coil) 422 which gives 
winding to this core 421. 
[0208] 

The base 43 has the shape which has a centrum and the shaft 41 is being firmly fixed to 
the internal-surface side by methods, such as press fit. Support fixing of the stator 6 is 
carried out to the outside-surface side of the base 43. 
[0209] 

The thrust pad board 45 is being fixed to the tip side of the sleeve 32 with the flange 44, 

and this thrust pad board 45 touches the tip part of the shaft 41 . 

[0210] 

In such a motor 4, by energizing to the coil 422 of the stator 42 via the lead which is not 
illustrated, the core 421 is magnetized and torque occurs on the rotor 3. In this case, the 
energization to the coil 422 is preferably controlled by the motor drive control means 
(neither is illustrated) provided with the inverter based on the detecting signal by the rotor 
position sensor which detects the position of the rotor 3. 
[0211] 

As mentioned above, since the permanent magnet 1 and the yoke 33 (support member) are 
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joined by heat caulking or press fit, when torque occurs on the rotor 3, by this motor 4, it is 
hard to generate the defecting joining of the permanent magnet 1 and the yoke 33 by it. As 
a result, generating of the allophone in the time of the drive of a motor, etc. and generating 
of problems, such as a fall of the torque characteristic of a motor, are prevented more 
effectively. The motor 4 which has the yoke 33 becomes the thing excellent in reliability 
which does not produce failure, breakage, etc. easily by preventing the above defecting 
joinings effectively. 
[0212] 

The permanent magnet 1 has the plating film 12 on the surface of the magnet body 11, and 
since it has the composition that the sealing part 13 was further formed in the hole 14 which 
exists near the surface of the plating film 12, the corrosion of the magnet body 1 1 , a deficit, 
destruction, etc. are prevented more effectively. As a result, the motor 4 has the 
characteristic stable over the long period of time. 
[0213] 

In this motor 4, by joining the permanent magnet 1 and the yoke 33 by heat caulking or 
press fit, even if it does not use organic adhesives which have been conventionally used for 
the joined part of the permanent magnet 1 and the yoke 33, sufficient bonding strength is 
obtained. Thus, without using organic adhesives, when the permanent magnet 1 and the 
yoke 33 are joined, the imbalance amount (the amount of rotational unbalance) of the 
center of gravity of the rotor 3 can be especially made small. As a result, the motor 4 which 
applied the rotor 3 generates neither the vibration by axial blur, nor noise (allophone) easily, 
for example, even when it uses in a high revolution region. 
[0214] 

By the way, in the conventional manufacturing method using the above organic adhesives, 
excessive organic adhesives might overflow between a permanent magnet and yokes into 
the rotor end face. Although the surplus adhesives are designed by the motor structure 
permitted dimensionally in many cases, in order that the surplus adhesives of the end face 
may receive the acceleration of the centrifugal force by rotation of a rotor, or the hoop 
direction by vibration and a torque variation directly, exfoliation, a fracture, and omission 
usually produce the organic adhesives of such a surplus. Some such omissive adhesives 
might remain in the motor, and it might have the adverse effect on the motor. 
[0215] 

On the other hand, since sufficient bonding strength is obtained even if it does not use 
organic adhesives, generating of such a problem is avoidable because the permanent 
magnet 1 and the yoke 33 join by heat caulking or press fit. Therefore, this invention is 
suitably applicable also to the thing that exclusion of a very detailed foreign matter is called 
for, like the motor for hard disk drives, for example. 
[0216] 

As for the motor 4, it is preferred that maximum engine speed is what is used in a not less 
than 4000-rpm field, it is more preferred that it is what is used in a not less than 5000-rpm 
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field, and it is still more preferred that it is what is used in a not less than 7000-rpm field. 
Since especially the permanent magnet 1 is excellent in a mechanical strength and it has 
sufficient stain resistance ability especially, the effect of this invention becomes that the 
motor 4 is a motor which has such maximum engine speed with a more remarkable thing. 
Therefore, like before, when the bonding strength of a permanent magnet and its support 
member is small, realizing from problems, such as reliability, can use this invention also for 
the difficult high-rotational type motor conveniently. 
[0217] 

In a high-rotational type motor, in order to prevent and control vibration by axial blur, and 
generating of noise (allophone), reduction of the imbalance amount of the center of gravity 
of a rotor is called for further, but. By joining the permanent magnet 1 and the yoke 33 by 
heat caulking or press fit, since it is not necessary to use organic adhesives, reduction of 
the imbalance amount of the center of gravity of a rotor can be attained easily. 
[0218] 

In the composition of a graphic display, the motor 4 is a motor (motor for hard disk drives) 
used for a hard disk drive. Generally, while being used in a high revolution region, since 
magnetic recording density is very high, reduction of vibration is one of the most important 
technical problems, but the motor for hard disk drives. By joining the permanent magnet 1 
and the yoke 33 by heat caulking or press fit, generating of such a problem is easily 
avoidable. 
[0219] 

As mentioned above, although the manufacturing method of the permanent magnet of this 
invention and a permanent magnet, the parts for motors, and a motor were explained 
based on the embodiment of a graphic display, this invention is not limited to these. 
[0220] 

For example, although the embodiment mentioned above explained how to form a sealing 
part by being filled up with sealing material in a hole as sealing, sealing is not limited to 
such a method. For example, it may be a method which forms a passive state in a hole by 
processing the magnet body in which the plating film was formed with hot water etc. (for 
example, dipping treatment). 
[0221] 

Although the sealing part was explained as what comprised a polymer material, it may be 
comparatively constituted from the embodiment mentioned above by the material of low 
molecular weight. 
[0222] 

Although said 2nd embodiment explained what has a dry type plating layer and one layer of 
wet plating layers at a time, respectively as a plating film, it may have at least one side 
more than two-layer among a dry type plating layer and a wet plating layer. For example, a 
plating film may be a thing of composition of that have a dry type plating layer and a wet 
plating layer more than two-layer, respectively, and these were laminated by turns. 
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[0223] 

As long as a dry type plating layer is not limited to what was formed of ion plating which 
was mentioned above but is formed by the dry type plating method, it may be what kind of 
thing. The ion plating at the time of forming a dry type plating layer is not limited to the 
method which used the device of the high-frequency excitation method, but may be 
performed by what kind of method. 
[0224] 

Between the magnet body and the dry type plating layer, the foundation layer aiming at 

improvement in adhesion, etc. may be formed. 

[0225] 

As for a permanent magnet, the enveloping layer (protective film) of the surface of a wet 
plating layer etc. which comprised organic materials, an inorganic material, etc. in part at 
least may be formed, for example. 
[0226] 

The permanent magnet of this invention is not limited to what is applied to a motor which 

was mentioned above, and the parts for motors. 

[0227] 

The motor of this invention may not be limited to the thing of an outer rotor type which was 
mentioned above, for example, may be an inner rotor type, a disk type thing, etc. 
[0228] 

The motor of this invention may not be limited to the motor for hard disk drives, but may be 

what type of thing. 

[0229] 

Although the support member explained the composition which is a yoke by the 
embodiment mentioned above, a support member may not be limited to this, for example, 
may be a shaft (axis), a hub, a casing, etc. 
[0230] 

Although the embodiment mentioned above explained what has dynamic pressure fluid 

dynamic bearing structure, what kind of thing may bearing structure be? For example, they 

may be static pressure fluid dynamic bearings, such as a self lubricity bearing, an orifice 

bearing, a pocket bearing. Everything but the above sliding bearings may roll and may be a 

bearing (ball bearing), a magnetic-axis receptacle, etc., for example. 

[0231] 

[Example] 

Next, the concrete example of this invention is described. 
[0232] 

Although the example shown below mentions and explains the concrete substance name, 
the numerical value, etc., this invention is not limited to these examples. 
[0233] 
(Example 1) 
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[Manufacture of a permanent magnet] 

20 sorts of permanent magnets (sample No.1-No.20) were manufactured as follows. 
[0234] 

<Sample No.1> 

First, Nd-Fe-Co-B system rapid quenching magnet powder (a particle size uses the 
precursor powder below 150#.), the screw A type epoxy resin as bonding resin, and the 
stearic acid as an additive were mixed, these were kneaded for 45 minutes at ordinary 
temperature, and the constituent for bond magnets (compound) was produced. The rate of 
a compounding ratio of magnet powder, a screw A type epoxy resin, and stearic acid (wt. 
ratio) was made into 0.2wt% 2.3wt% 97.5wt%, respectively. 
[0235] 

Subsequently, after carrying out weighing of this compound, being filled up in the metallic 
mold of a press device and carrying out compression molding by the pressure of about 12-t 

[/cm ] in ordinary temperature all over the non-magnetic field, heat cure of the epoxy resin 
was carried out at 180 **, and the cylindrical bond magnet was obtained. Grinding 
treatment of that height direction was performed to this bond magnet. 
[0236] 

Then, the bond magnet was ground until each ** was set to 0.1 5R with barrel polishing 
(camfering), and this was made into the magnet body. The void content of the magnet body 
was 5.1vol%. 
[0237] 

Next, the obtained magnet body was washed. 

As washing of a magnet body, pure water ultrasonic cleaning was first performed for 3 
minutes, next, the ace - clean - alkaline degreasing using A-220 (50 g/L) was performed 
on the conditions for 55 **x 2 minutes. Next, acid cleaning was performed for 0.5 minute at 
ordinary temperature (25 **) using chloride 2%. Next, pure water washing was performed 1 
minute x twice, and it dried for 20 minutes at 80 ** after that. 
[0238] 

The plating film was formed in the surface of the magnet body which washed as mentioned 
above as follows. 

First, plating liquid was prepared using TOPPUNI colon NAC-A (made by the Okuno 
Pharmaceuticals company), a TOPPUNI colon (made by the Okuno Pharmaceuticals 
company), and pure water. The concentration of TOPPUNI colon NAC-A in the obtained 
plating liquid and a TOPPUNI colon was 80 ml/L and 200 ml/L, respectively. 
Next, using the plating liquid produced by performing it above, on the conditions for 
temperature [ of 85 ** ] x 30 minutes, electroless nickel plating was performed and the 
plating film (nickel-P film) was formed. 
[0239] 

Next, the magnet bodies in which the plating film was formed were collected, and pure 
water washing in ordinary temperature was performed for 1 minute. Pure water washing 
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with warm water (80 **) was performed for 1 minute. Then, the magnet body in which the 

plating film was formed was dried for 20 minutes at 80 **. 

[0240] 

After performing the above washing, the sealing part was formed by performing the 
following sealing to the magnet body in which the plating film was formed. 
[0241] 

First, the bond magnet with which the plating film was formed under ordinary temperature 
ordinary pressure in the container containing a temperature:20 ** methacrylate ester 
monomer (viscosity: 10 cps) was immersed. The bond magnet was taken out after [ of 
since it is immersed ] 15 minutes, and from the inside of a container. 
[0242] 

Then, an excessive sealing material (methacrylate ester monomer) adhering to the surface 
of the bond magnet taken out from the inside of a container was removed. With the 
centrifugal liquid which used the centrifuge, an excessive sealing material ranked second 
and was performed by performing soak cleaning to the inside of pure water (20 **). 
[0243] 

Thus, temperature after removing an excessive sealing material: The sealing part was 
formed into 90 ** pure water by being immersed for 5 minutes and stiffening the sealing 
material in a sealing part. Then, further, pure-water-flows backwashing by water was 
performed for 3 minutes, and it dried for 20 minutes at 70 **. 
[0244] 

Multi-electrode magnetization of the bond magnet with which the plating film and the 
sealing part were formed as mentioned above was carried out on the eight poles, and the 
permanent magnet (sample No.1) of composition as shown in drawing 1 and drawing 2 was 
obtained. 
[0245] 

Thus, maximum magnetic energy product (BH) of the obtained permanent magnet was 

79.5 kJ/m 3 . 
[0246] 

<Sample No.2> 

The permanent magnet (sample No.2) as well as the permanent magnet of sample No.1 
was produced except having formed the plating film as a layered product which consists of 
two or more layers as shown below. 
[0247] 

Formation of the plating film was performed as follows. 

First, nickel-B nonelectrolytic plating was performed to the magnet body which washed, and 
the nickel-B film was formed in the surface of a bond magnet. What contains 60 ml/L and 
the TOPPUKEMI alloy 66-1 by 60 ml/L, and contains the TOPPUKEMI alloy 66-2 for 
TOPPUKEMI alloy 66-M by the concentration of 60 ml/L was used for this nonelectrolytic 
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plating as plating liquid. The pH of this plating liquid was 6.5. Bath temperature of plating 
liquid and immersion time to plating liquid were carried out for 65 ** and 20 minutes, 
respectively. 
[0248] 

Then, the magnet bodies (about the magnet body in which such a tunic was formed, a 
magnet body may only be called for convenience in the following explanation.) in which the 
nickel-B film was formed were collected, and pure water washing in ordinary temperature 
was performed for 1 minute. 
[0249] 

Next, the magnet body in which the nickel-B film was formed was washed. As washing of a 
magnet body, pure water washing in ordinary temperature was performed for 2 minutes. 
[0250] 

Next, electrolysis gloss nickel plating was performed. What contains 300 g/L and 
chloridation nickel at 50 g/L, and contains [ sulfuric acid nickel / boric acid ] 4 ml/L and top 
REONA BR (made by the Okuno Pharmaceuticals company) for 45 g/L and top REONA Br- 
Mu (made by the Okuno Pharmaceuticals company) by the concentration of 0.15 ml/L was 
used for this electrolysis gloss nickel plating as plating liquid. The pH of this plating liquid 
was 4.5. Bath temperature of plating liquid and immersion time to plating liquid were carried 

out for 50 ** and 20 minutes, respectively. Current density Dk was made into 2 A/dm 2 . 
[0251] 

Next, the magnet bodies in which electrolysis gloss nickel plating was performed were 
collected, and pure water washing in ordinary temperature was performed for 1 minute. 
Pure water washing with warm water (80 **) was performed for 1 minute. Then, the magnet 
body in which the plating film was formed was dried for 20 minutes at 70 **. 
[0252] 

Then, the permanent magnet (sample No.2) was obtained by performing sealing and 
carrying out multi-electrode magnetization further like the permanent magnet of sample 
No.1, to the magnet body in which the plating film was formed. 
[0253] 

<Sample No.3> 

The permanent magnet (sample No.3) as well as the permanent magnet of sample No.2 
was produced except having set to 60kPa ambient pressure power at the time of the bond 
magnet with which the plating film was formed being immersed to sealing material. 
[0254] 

<Sample No.4> 

The permanent magnet (sample No.4) as well as the permanent magnet of sample No.2 
was produced except having changed the ambient pressure power at the time of sealing as 
follows. 
[0255] 

First, the magnet body in which the plating film was formed was put in in the chamber, and 
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the pressure in a chamber was decompressed to 30kPa after that. After holding the 
pressure in a chamber for 20 minutes to 30kPa, said magnet body was made immersed 
into sealing material. Then, it was neglected for 15 minutes in this state by setting the inside 
of a chamber to 120kPa. Then, the pressure in a chamber was returned to atmospheric 
pressure, and the bond magnet with which the hole of the plating film was filled up with 
sealing material was taken out. 
[0256] 

<Sample No.5> 

The permanent magnet (sample No. 5) as well as the permanent magnet of sample No.2 

was produced except having performed sealing as follows. 

[0257] 

Sealing was performed as follows. 

First, the bond magnet (what was washed) with which the plating film was formed under 
ordinary temperature ordinary pressure in the container containing a temperature:25 ** 
water-soluble epoxy resin (epoxy-resin concentration: 25wt% of an emulsion, 
viscosity: 10cps) was immersed. The bond magnet was taken out after [ of since it is 
immersed ] 10 minutes, and from the inside of a container. 
[0258] 

Then, an excessive sealing material (epoxy resin) adhering to the surface of the bond 
magnet taken out from the inside of a container was removed. With the centrifugal liquid 
which used the centrifuge, an excessive sealing material ranked second and was 
performed by performing soak cleaning to the inside of pure water (20 **). 
[0259] 

Thus, after removing an excessive sealing material, the sealing part was formed by carrying 
out heat cure of the sealing material within a hole in [ 85 **x ] 30 minutes. Then, further, 
pure water washing was performed for 1 minute, and it dried for 20 minutes at 70 **. 
[0260] 

<Sample No.6> 

The permanent magnet (sample No.6) as well as the permanent magnet of sample No.2 

was produced except having performed sealing as follows. 

[0261] 

Sealing was performed by the following CVD (chemical vacuum deposition) methods. 
First, the JIPARA xylylene (di-para-xylylene: dimer corresponding to polyparaxylylene) of 
the raw material was made to evaporate by temperature:150-175 ** and pressure:100- 
135Pa. 

[0262] 

Next, temperature:600-680 **, a pressure: At 50-67 Pa, it held for 60 minutes and the 

pyrolysis of the raw material was carried out. 

[0263] 

Temperature:30-35 **, a pressure: Form the enveloping layer which comprised 
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polyparaxylylene on the surface of a magnet body by holding for 90 minutes at 10-13 Pa. 
Then, temperature:-70 **, a pressure: It held for 90 minutes at 1.3 Pa. 

[0264] 

The bond magnet which made temperature in a device the room temperature and made the 
pressure atmospheric pressure and with which the sealing part was formed in the last was 
taken out from the inside of a device. The film which comprised polyparaxylylene was 
formed in all the surfaces of a plating film by such sealing. 
[0265] 

Such sealing controlled the air current in a chamber, and it performed it, rotating the 

magnet body which is a work. 

[0266] 

<Sample No.7> 

The permanent magnet (sample No.6) as well as the permanent magnet of sample No.2 

was produced except having performed sealing as follows. 

[0267] 

Sealing was performed as follows. 

First, the bond magnet (what was washed) with which the plating film was formed under 
ordinary temperature ordinary pressure in the container containing temperature:20**2 ** 
inorganic impregnating liquid (the product made by PURASERAMU, CS-3, viscosity: 5 cps) 
was immersed. The bond magnet was taken out after [ of since it is immersed ] 15 minutes, 
and from the inside of a container. 
[0268] 

Then, an excessive sealing material adhering to the surface of the bond magnet taken out 
from the inside of a container was removed. With the centrifugal liquid which used the 
centrifuge, an excessive sealing material ranked second and was performed by performing 
soak cleaning to the inside of pure water (20 **). 
[0269] 

Thus, after removing an excessive sealing material, the sealing part was formed by carrying 
out heat cure of the sealing material within a hole in [ 85 **x ] 30 minutes. Then, further, 
pure water washing was performed for 1 minute, and it dried for 20 minutes at 70 **. 
[0270] 

<Sample No.8> 

The permanent magnet (sample No.8) as shown in drawing 3 as well as the permanent 
magnet of sample No.1 was produced except having formed the plating film as a layered 
product (layered product of a dry type plating layer and a wet plating layer) which consists 
of two or more layers as shown below. 
[0271] 

Formation of the plating film was performed as follows. 

First, the dry type plating layer which consists of Cu(s) by the ion plating method was 
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formed in the surface of the magnet body which washed. 
[0272] 

The ion plating system of the high-frequency excitation method as shown in drawing 4 was 

used for formation of a dry type plating layer. 

[0273] 

The pressure inside the ion plating tub at the time of the dry type plating stratification was 
100-200 Pa, and introductory gas used Ar gas. DC impressed electromotive force was 
3.0**0.2 kV, and processing time was made into 3 to 10 minutes. Such ion plating was 
performed rotating the magnet body which is a member to be plated. 
[0274] 

Thus, the dry type plating layer which consists of Cu(s) was formed on the surface of the 
magnet body. The average thickness of the formed dry type plating layer was 0.1 
micrometer. 
[0275] 

Next, the wet plating layer which mainly comprises nickel was formed in the surface of the 
dry type plating layer of a magnet body in which the dry type plating layer was formed by 
the wet plating method. 
[0276] 

Formation of the wet plating layer by the wet plating method was performed in the following 
modes. 

First, degreasing washing of the magnet body surface was carried out. as degreasing 
washing - the ace - clean - A-220 (Okuno pharmaceutical market article) was performed 
for 10 minutes at 50 ** using the penetrant remover in which it was made to dissolve by the 
concentration of 50 g/L. The pH of this penetrant remover was 1 1 .4. 
[0277] 

Next, the magnet body in which the surface was degreased was washed. As washing of a 
magnet body, pure water washing in ordinary temperature was performed for 1 minute. 
[0278] 

The wet plating layer was formed in the magnet body which washed as mentioned above 

as follows. 

[0279] 

First, nickel-B nonelectrolytic plating was performed and the nickel-B film was formed in the 
surface of a dry type plating layer. What contains 60 ml/L and the TOPPUKEMI alloy 66-1 
by 60 ml/L, and contains the TOPPUKEMI alloy 66-2 for TOPPUKEMI alloy 66-M by the 
concentration of 60 ml/L was used for this nonelectrolytic plating as plating liquid. The pH of 
this plating liquid was 6.5. Bath temperature of plating liquid and immersion time to plating 
liquid were carried out for 65 ** and 20 minutes, respectively. 
[0280] 

Then, the magnet bodies in which the nickel-B film was formed were collected, and pure 
water washing in ordinary temperature was performed for 1 minute. 
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[0281] 

Next, the magnet body in which the nickel-B film was formed was washed. As washing of a 
magnet body, pure water washing in ordinary temperature was performed for 2 minutes. 
[0282] 

Next, electrolysis gloss nickel plating was performed. What contains 300 g/L and 
chloridation nickel at 50 g/L, and contains [ sulfuric acid nickel / boric acid ] 4 ml/L and top 
REONA BR (made by the Okuno Pharmaceuticals company) for 45 g/L and top REONA Br- 
Mu (made by the Okuno Pharmaceuticals company) by the concentration of 0.15 ml/L was 
used for this electrolysis gloss nickel plating as plating liquid. The pH of this plating liquid 
was 4.5. Bath temperature of plating liquid and immersion time to plating liquid were carried 

out for 50 ** and 20 minutes, respectively. Current density Dk was made into 2 A/dm 2 . 
[0283] 

<Sample No.9> 

The permanent magnet (sample No.9) as well as the permanent magnet of sample No.8 
was produced except having set to 45kPa ambient pressure power at the time of the bond 
magnet with which the plating film was formed being immersed to sealing material. 
<Sample No.10> 

The permanent magnet (sample No. 10) as well as the permanent magnet of sample No.8 
was produced except having changed the ambient pressure power at the time of sealing as 
follows. 
[0284] 

First, the magnet body in which the plating film was formed was put in in the chamber, and 
the pressure in a chamber was decompressed to 50kPa after that. After holding the 
pressure in a chamber for 20 minutes to 50kPa, said magnet body was made immersed 
into sealing material. Then, it was neglected for 10 minutes in this state by setting the inside 
of a chamber to 130kPa. Then, the pressure in a chamber was returned to atmospheric 
pressure, and the bond magnet with which the hole of the plating film was filled up with 
sealing material was taken out. 
[0285] 

<Sample No.11> 

The permanent magnet (sample No.1 1) as well as the permanent magnet of sample No.8 

was produced except having performed sealing as follows. 

[0286] 

Sealing was performed as follows. 

First, the bond magnet (what was washed) with which the plating film was formed under 
ordinary temperature ordinary pressure in the container containing a temperature:20 ** 
water-soluble epoxy resin (epoxy-resin concentration: 25wt% of an emulsion, 
viscosity: 10cps) was immersed. The bond magnet was taken out after [ of since it is 
immersed ] 10 minutes, and from the inside of a container. 
[0287] 
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Then, an excessive sealing material (epoxy resin) adhering to the surface of the bond 
magnet taken out from the inside of a container was removed. With the centrifugal liquid 
which used the centrifuge, an excessive sealing material ranked second and was 
performed by performing soak cleaning to the inside of pure water (20 **). 
[0288] 

Thus, after removing an excessive sealing material, the sealing part was formed by carrying 
out heat cure of the sealing material within a hole in [ 85 **x ] 30 minutes. Then, further, 
pure water washing was performed for 1 minute, and it dried for 20 minutes at 70 **. 
[0289] 

<Sample No.12> 

The permanent magnet (sample No. 12) as well as the permanent magnet of sample No. 11 
was produced except having set to 30kPa ambient pressure power at the time of the bond 
magnet with which the plating film was formed being immersed to sealing material. 
[0290] 

<Sample No.13> 

The permanent magnet (sample No. 13) as well as the permanent magnet of sample No. 11 
was produced except having changed the ambient pressure power at the time of sealing as 
follows. 
[0291] 

First, the magnet body in which the plating film was formed was put in in the chamber, and 
the pressure in a chamber was decompressed to 35kPa after that. After holding the 
pressure in a chamber for 15 minutes to 35kPa, said magnet body was made immersed 
into sealing material. Then, it was neglected for 10 minutes in this state by setting the inside 
of a chamber to 140kPa. Then, the pressure in a chamber was returned to atmospheric 
pressure, and the bond magnet with which the hole of the plating film was filled up with 
sealing material was taken out. 
[0292] 

<Sample No.14> 

The permanent magnet (sample No. 14) as well as the permanent magnet of sample No. 8 

was produced except having performed sealing as follows. 

[0293] 

Sealing was performed by the following CVD (chemical vacuum deposition) methods. 
First, the JIPARA xylylene (di-para-xylylene: dimer corresponding to polyparaxylylene) of 
the raw material was made to evaporate by temperature: 150-1 75 ** and pressure: 100- 
135Pa. 
[0294] 

Next, temperature:600-680 **, a pressure: At 50-67 Pa, it held for 300 minutes and the 

pyrolysis of the raw material was carried out. 

[0295] 

Temperature:30-35 **, a pressure: Form the enveloping layer which comprised 
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polyparaxylylene on the surface of a magnet body by holding for 360 minutes at 10-13 Pa. 
Then, temperature:-70 **, a pressure: It held for 360 minutes at 1.3 Pa. 

[0296] 

The bond magnet which made temperature in a device the room temperature and made the 
pressure atmospheric pressure and with which the sealing part was formed in the last was 
taken out from the inside of a device. The film which comprised polyparaxylylene was 
formed in all the surfaces of a plating film by such sealing. 
[0297] 

Such sealing controlled the air current in a chamber, and it performed it, rotating the 

magnet body which is a work. 

[0298] 

<Sample No.15> 

The permanent magnet (sample No. 15) as well as the permanent magnet of sample No.8 

was produced except having performed sealing as follows. 

[0299] 

Sealing was performed as follows. 

First, the bond magnet (what was washed) with which the plating film was formed under 
ordinary temperature ordinary pressure in the container containing temperature:20 ** 
inorganic impregnating liquid (the product made by PURASERAMU, CS-3, viscosity: 8 cps) 
was immersed. The bond magnet was taken out after [ of since it is immersed ] 10 minutes, 
and from the inside of a container. 
[0300] 

Then, an excessive sealing material adhering to the surface of the bond magnet taken out 
from the inside of a container was removed. With the centrifugal liquid which used the 
centrifuge, an excessive sealing material ranked second and was performed by performing 
soak cleaning to the inside of pure water (20 **). 
[0301] 

Thus, after removing an excessive sealing material, the sealing part was formed by carrying 
out heat cure of the sealing material within a hole in [ 85 **x ] 30 minutes. Then, further, 
pure water washing was performed for 1 minute, and it dried for 20 minutes at 70 **. 
[0302] 

<Sample No.16> 

The permanent magnet (sample No. 16) as well as the permanent magnet of sample No. 15 
was produced except having set to 45kPa ambient pressure power at the time of the bond 
magnet with which the plating film was formed being immersed to sealing material. 
[0303] 

<Sample No.17> 

The permanent magnet (sample No. 17) as well as the permanent magnet of sample No. 15 
was produced except having changed the ambient pressure power at the time of sealing as 
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follows. 
[0304] 

First, the magnet body in which the plating film was formed was put in in the chamber, and 
the pressure in a chamber was decompressed to 30kPa after that. After holding the 
pressure in a chamber for 6 minutes to 30kPa, said magnet body was made immersed into 
sealing material. Then, it was neglected for 3 minutes in this state by setting the inside of a 
chamber to 150kPa. Then, the pressure in a chamber was returned to atmospheric 
pressure, and the bond magnet with which the hole of the plating film was filled up with 
sealing material was taken out. 
[0305] 

<Sample No.18> 

The permanent magnet (sample No. 18) as well as the permanent magnet of sample No.1 
was produced to the bond magnet in which the plating film was formed, except not having 
performed sealing. 
[0306] 

<Sample No.19> 

The permanent magnet (sample No. 19) as well as the permanent magnet of sample No.1 
was produced except having performed sealing directly to the surface of a bond magnet, 
without forming a plating film. 
[0307] 

<Sample No.20> 

Like the permanent magnet of sample No. 19, after performing sealing to the surface of a 
bond magnet, the permanent magnet (sample No.20) as well as the permanent magnet of 
sample No.1 was produced except having formed the plating film further. 
[0308] 

Formation of the plating film was performed in the following modes. 

First, plating liquid was prepared using TOPPUNI colon NAC-A (made by the Okuno 

Pharmaceuticals company), a TOPPUNI colon (made by the Okuno Pharmaceuticals 

company), and pure water. The concentration of TOPPUNI colon NAC-A in the obtained 

plating liquid and a TOPPUNI colon was 80 ml/L and 200 ml/L, respectively. 

Next, using the plating liquid produced by performing it above, on the conditions for 

temperature [ of 85 ** ] x 30 minutes, electroless nickel plating was performed and the 

plating film (nickel-P film) was formed. 

[0309] 

About the permanent magnet of sample No.1 - No.20, the conditions of the composition of 
a plating film and a sealing part and sealing are shown in Table 1 . 
[0310] 
[Table 1] 
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[0311] 

[Evaluation of a permanent magnet] 
<Measurement of the thickness of a plating film> 
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It asked for the average thickness of the plating film by the side of inner circumference and 
a periphery about each permanent magnet produced as mentioned above. It asked for the 
thickness of the plating film by the method of an inner circumference and periphery side 
measuring eight sections each by a fluorescence-X-rays measuring method, and taking 
average value. 
[0312] 

<Neutral salt spray test> 

Based on the method of a statement, the atmospheric exposure test was carried out to J IS 

K 5401 about each permanent magnet of sample No.1 - No.20 for 24 hours. 

[0313] 

Then, when ten places where the magnet surfaces differ were observed and discoloration 
was not seen in a view under an 8 time microscope about each by the side of the inner skin 
of each permanent magnet, and a peripheral face, it evaluated as O. When 1-2 
discoloration was checked in part, it evaluated as O. When three or more discoloration was 
checked, it evaluated as **. When one or more rust was checked, it evaluated as x. 
[0314] 

<Measurement of radial crushing strength> 

Radial crushing strength was measured about each permanent magnet of sample No.1 - 
No.20. Measurement of radial crushing strength was performed according to JIS Z 2507. 
[0315] 

About the permanent magnet of sample No.1 - No.20, the result of measurement of the 
average thickness of the plating film by the side of inner circumference and a periphery, a 
neutral salt spray test, and radial crushing strength is shown in Table 2. 
[0316] 
[Table 2] 
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[0317] 

The permanent magnet (all are this inventions) of sample No.1 which performed sealing to 
the plating film - No. 17 had the outstanding corrosion resistance and mechanical strength 
so that clearly from Table 2. Especially the permanent magnet (sample No.8-No.17) that 
formed the plating film as a layered product of a dry type plating layer and a wet plating 
layer had small dispersion in the thickness of the plating film by the side of the inner 
circumference of a permanent magnet, and a periphery, and it had the especially 
outstanding corrosion resistance and mechanical strength. 
[0318] 

On the other hand, each of permanent magnets (all are comparative examples) of sample 

No. 18 - No.20 was inferior to corrosion resistance and a mechanical strength. 

[0319] 

The thickness of the plating film was measured [ permanent magnet / (all are this 
inventions) / of sample No.1 - No. 17 ] about 12 places (part which it divided into the hoop 
direction 30 degrees at a time focusing on the cylindrical axis in the peripheral face of a 
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permanent magnet) of a peripheral face. As a result, dispersion in thickness was very small 
and all were **0.7 micrometers or less. 
[0320] 
(Example 2) 

[Manufacture of a rotor (parts for motors)] 

The rotor (parts for motors) as shown in drawing 5 as follows was manufactured using each 

permanent magnet of sample No.1 manufactured in said Example 1 - No.20. 

[0321] 

First, the yoke was obtained by preparing the approximately cylindrical member which 
comprised free cutting steel material (SUM21), and cutting to this. Thus, surface roughness 
Ra (internal surface) of the obtained yoke was 1.9 micrometers. The coefficient of thermal 

expansion (coefficient of linear expansion) at 20 ** of a yoke was 1 1.7 [x10~ 6 K~ 1 ]. 

Next, the yoke and permanent magnet which were obtained were joined with heat caulking. 

[0322] 

Junction by heat caulking was performed as follows. 

First, on susceptor, it heated so that the temperature of a yoke might be 200 **. In such the 
state, the permanent magnet was inserted in the centrum from the end face side of a yoke 
using the jig in which the position of a height direction is decided. The temperature of the 
permanent magnet at this time was 20 **. 
[0323] 

Then, it was made to move to a cooling block from susceptor, the yoke in the state where 
the permanent magnet was inserted in was cooled, and the temperature was 20 **. 
[0324] 

As a result, in the thing using the permanent magnet of sample No.1-No.18 and No.20, the 
zygote which the yoke and the permanent magnet joined firmly was obtained. In the thing 
using the permanent magnet of sample No. 19, the minute crack was produced in the 
permanent magnet by contraction of the yoke accompanying cooling. 
[0325] 

The rotor (parts for motors) as shown in drawing 5 was obtained using the zygote of the 
permanent magnet and yoke which were produced by making it above. Press fit performed 
each of junction to a yoke and a hub, and junction to a hub and a sleeve, using a free 
cutting steel (SUM21), aluminum, and brass respectively as a component of a yoke, a hub, 
and a sleeve. 
[0326] 

A size of the bond magnet used for manufacture about each rotor (a size in the natural 
state in a room temperature (20 **): outer diameter x inside diameter (except for near tip 
part) x height), The size (a size in the natural state in a room temperature (20 **): outer 
diameter x inside diameter (except for near tip part) x height) of a yoke and the inside 
diameter in the heated state of a yoke are shown in Table 3. 
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[0327] 
[Table 3] 
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[0328] 

[Evaluation of a rotor, and manufacture of a motor] 

About each rotor manufactured as mentioned above, the amount of rotational unbalance 
was measured using the dynamic balancing machine by Shimadzu Corp. (VC 003T type). 
The number of rotations at that time was 3600 rpm. 

The measurement result of the amount of rotational unbalance is shown in Table 4. 

[0329] 

Fable 4] 
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[0330] 

Table 4 shows that the amount of rotational unbalance is small in the rotor (all are this 
inventions) by sample No.1 - No. 17. Especially, in the rotor using the permanent magnet 
(sample No.8-No.17) which formed the plating film as a layered product of a dry type 
plating layer and a wet plating layer, the amount of rotational unbalance was very small. On 
the other hand, in the rotor (comparative example) by sample No. 19, the amount of 
rotational unbalance was large. 
[0331] 

Next, the motor as shown in drawing 6 was manufactured using the rotor by sample No.1 - 

No.20. 

[0332] 

Thus, about each obtained motor, the energizing operation (resistance welding time: for 30 
seconds, maximum-engine-speed:7200rpm) to the coil of a stator was repeated, and was 
performed. 
[0333] 
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In the motor (comparative example) according to sample No. 19 to the vibration at the time 
of a drive and noise having been comparatively small in the motor (all are this inventions) 
by sample No.1 - No. 17, the vibration at the time of a drive and noise were loud. Since the 
permanent magnet was suffered a loss and damaged at the time of heat caulking, this is 
considered to be what is depended on the imbalance amount of the rotor having been 
large. 
[0334] 

In the motor (comparative example) by sample No. 19, when the number of times of the 
above-mentioned energizing operation amounted to the 30000th [ about ] time, it became 
what has still more intense vibration and noise (allophone) from from. 
[0335] 

Each motor was disassembled after performing the above-mentioned energizing operation 
50000 times. The rotor was taken out from each disassembled motor and the atmospheric 
exposure test was carried out to JIS K 5401 about each of these rotors for 24 hours based 
on the method of a statement. 
[0336] 

As a result, in the rotor (all are comparative examples) by sample No. 18 - No.20, 
discoloration by rust etc. was accepted around the permanent magnet clearly. On the other 
hand, discoloration by rust etc. was not accepted around the permanent magnet in the rotor 
by sample No.1 - No. 17 (all are this inventions). 
[0337] 
(Example 3) 

[Manufacture of a rotor (parts for motors)] 

The rotor (parts for motors) as shown in drawing 5 as follows was manufactured using each 

permanent magnet of sample No.1 manufactured in said Example 1 - No.20. 

[0338] 

First, the yoke was obtained by preparing the approximately cylindrical member which 
comprised free cutting steel material (SUM21), and cutting to this. Thus, surface roughness 
Ra (internal surface) of the obtained yoke was 1 .9 micrometers. The coefficient of thermal 

expansion (coefficient of linear expansion) at 20 ** of a yoke was 1 1.7 [x10" 6 K" 1 ]. 
[0339] 

Next, the permanent magnet was pressed fit in the centrum of the obtained yoke, as 

[ incline / a permanent magnet / in press fit of a permanent magnet / to a yoke ] -- position 

appearance was carried out and the hydraulic press performed using the jig. The relative 

movement speed (closing rate) of the permanent magnet at this time and a yoke was 5 

cm/second. 

[0340] 

In the thing using the permanent magnet of sample No.1 - No. 17, the permanent magnet 
and the yoke joined very firmly the zygote of the permanent magnet and yoke which could 
operate press fit smoothly and were obtained by press fit. Especially, the sealing part was 
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able to operate press fit smoothly in the permanent magnet (sample No. 6, No. 14) which 
comprised polyparaxylylene. In the thing using the permanent magnet of sample No. 19, 
when it tried to join by press fit, some bond magnets were shaved off. 
[0341] 

The rotor (parts for motors) as shown in drawing 5 was obtained using the zygote of the 
permanent magnet and yoke which were produced by making it above. The same heat 
caulking as the above performed each of junction to a yoke and a hub, and junction to a 
hub and a sleeve, using a free cutting steel (SUM21), aluminum, and brass respectively as 
a component of a yoke, a hub, and a sleeve. 
[0342] 

A size of the bond magnet used for manufacture about each rotor (a size in the natural 
state in a room temperature (20 **): outer diameter x inside diameter (except for near tip 
part) x height), The size (a size in the natural state in a room temperature (20 **): outer 
diameter x inside diameter (except for near tip part) x height) of a yoke and the inside 
diameter in the heated state of a yoke are shown in Table 5. 
[0343] 
[Table 5] 
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22. 623 


20.726 


8.49 


24.637 


22. 620 


8.49 




22. 624 


20.725 


8.48 


24. 636 


22. 623 


8.49 




22. 624 


20.726 


8.61 


24. 635 


22. 623 


8.50 




22. 623 


20. 724 


8.49 


24. 636 


22. 621 


8.49 
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[0344] 

[Evaluation of a rotor, and manufacture of a motor] 

About each rotor manufactured as mentioned above, the amount of rotational unbalance 
was measured using the dynamic balancing machine by Shimadzu Corp. (VC 003T type). 
The number of rotations at that time was 3600 rpm. 

The measurement result of the amount of rotational unbalance is shown in Table 6. 
[0345] 

Fable 6] 



a? 6 m&m z > 



ts / JV 1NO. 




[g*cm] 




0.025 




0.02 




0.03 




0.035 




0. 03 




0.025 




0.035 


8(*S89f) 


0.02 


9C£sR§ W) 


0.021 




0.022 


11(*^BJ) 


0.023 


12(*56§H) 


0.025 


13<*»$l) 


0.026 




0.028 




0.03 


16(^15!) 


0.025 




0.024 


18(Jt«0»J) 


0. 10 


19(tt!R^J) 


0. 09 


2o(jt«fify) 


0.08 



[0346] 

Table 6 shows that the amount of rotational unbalance is small in the rotor (all are this 
inventions) by sample No.1 - No. 17. Especially, in the rotor using the permanent magnet 
(sample No.8-No.17) which formed the plating film as a layered product of a dry type 
plating layer and a wet plating layer, the amount of rotational unbalance was very small. On 
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the other hand, in the rotor (comparative example) by sample No. 19, the amount of 

rotational unbalance was large. 

[0347] 

Next, the motor as shown in drawing 6 was manufactured using the rotor by sample No.1 - 

No.20. 

[0348] 

Thus, about each obtained motor, the energizing operation (resistance welding time: for 30 
seconds, maximum-engine-speed:7200rpm) to the coil of a stator was repeated, and was 
performed. 
[0349] 

In the motor (comparative example) according to sample No. 19 to the vibration at the time 
of a drive and noise having been comparatively small in the motor (all are this inventions) 
by sample No.1 - No. 17, the vibration at the time of a drive and noise were loud. Since 
some bond magnets were shaved off at the time of press fit, this is considered to be what is 
depended on the imbalance amount of the rotor having been large. 
[0350] 

In the motor (comparative example) by sample No. 19, when the number of times of the 
above-mentioned energizing operation amounted to the 30000th [ about ] time, it became 
what has still more intense vibration and noise (allophone) from from. 
[0351] 

Each motor was disassembled after performing the above-mentioned energizing operation 
50000 times. The rotor was taken out from each disassembled motor and the atmospheric 
exposure test was carried out to JIS K 5401 about each of these rotors for 24 hours based 
on the method of a statement. 
[0352] 

As a result, in the rotor (all are comparative examples) by sample No. 18 - No.20, 
discoloration by rust etc. was accepted around the permanent magnet clearly. On the other 
hand, discoloration by rust etc. was not accepted around the permanent magnet in the rotor 
(all are this inventions) by sample No.1 - No. 17. 
[0353] 

[Effect of the Invention] 

As explained above, according to this invention, the permanent magnet, the parts for 
motors, and motor which can demonstrate the characteristic stable over the long period of 
time can be provided. 
[0354] 

It becomes the thing excellent in the corrosion resistance of a permanent magnet, and 
especially a mechanical strength by performing sealing which is filled up with sealing 
material to the hole which exists in a plating film especially. As a result, the reliability of a 
permanent magnet, the parts for motors, and a motor improves further. 
[0355] 
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The corrosion resistance of a permanent magnet and a mechanical strength can be further 
raised by choosing suitably the sealing material etc. with which a hole is filled up. 
[0356] 

When the plating film formed on the surface of a magnet body is made into the layered 
product of a dry type plating layer and a wet plating layer, while the corrosion resistance of 
a permanent magnet and a mechanical strength improve, dispersion in the thickness of the 
plating film in each part of a permanent magnet can be made small. Therefore, the motor 
using such a permanent magnet does not generate the vibration or noise (allophone) by 
axial blur easily. 

[Brief Description of the Drawings] 

[ Drawin g IJIt is an expanded sectional view showing a 1st embodiment of the permanent 
magnet of this invention. 

[Drawing 2] lt is a section perspective view of the permanent magnet shown in drawing 1 . 
[Drawing 3] lt is a section perspective view showing a 2nd embodiment of the permanent 
magnet of this invention. 

[Drawing 4] lt is a mimetic diagram showing the composition of an ion plating system. 
[Drawing 5] lt is a section side view showing an embodiment with preferred parts for motors 
of this invention (rotor). 

[Drawing 6]lt is a section side view showing the suitable embodiment of a motor which has 
the parts for motors shown in drawing 5 . 
[Description of Notations] 

1 .... permanent magnet 11 .... magnet body 12 .... plating film . 121 .... dry type plating 
layer 122 .... wet plating layer . 13 .... sealing part 14 .... hole 2 .... ion plating system 21 .... 
vacuum housing 22 .... vacuum pump 23 .... gas introduction needle valve 24 .... resistance 
heating part 25 .... DC sauce 26 .... high frequency generating coil 27 .... loading base . 
28 .... evaporation source 3 .... rotor 31 .... hub . 32 .... Sleeve 321 .... Bearing 322 .... 
Bearing 323 .... Slot 33 .... York 4 .... Motor 41 .... Shaft 42 .... Stator 421 .... Core 422 .... 
Coil 43 .... Base 44 .... Flange 45 .... Thrust pad board 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DRAWINGS 

[Drawing 1] 
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[Drawing 3] 

/ 




[Drawing 51 
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[Drawing 61 




[Translation done.] 
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(5) j|.'iisE^:?Lrt^urjffi^?L«»*^«ILfc^, iZmtiTLttft* 1 0 OTCWTOlfiT? 

fii ft £ a ± ia (2) (4) ©i/->-rn*>{cf2«©-*^an.5osaii7b- So 
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£ ± 52 (4 7 ) fc 82 fc <D * ^ ft 5 o 
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fc -r £ * o 
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(57) l^HGRAU 0 0 0 r p mtt±0««T)fl ^ 5 tl5 IE (55) £ fc tt (5 
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(58) /\ - K -5* -f X * K 5 -T 7 fc m ^<E> ft S ± 32 (55) ft ^ L (57) © ^ *T ft *p 
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T li . M fl SB 1 3 x S£ -fL 1 4 «: t*T W b T ,7* b fc o 
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c © * t* t . w * tf . * ^ at 5 i * « i£ -r s ± 5 a * — * k: jb ^ s « -& e a , a jb t « 

ns*>KB5ff!ifiH/>o c n ft: £ 0 . ffi ti fc itt « W tt *fi3EbT»*il ttfT'SS. 
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s±ai5»* («"F#i:> r « 5 » * j ttf 5) tita, « ± s tc he t a » & « t 

[ 0 0 7 5 ] 

W ft: . R ( J£ b . R U . Y?:tC?f&±S7ti^^0^4< ^fe ll) £ . Fe^r^t 
•T a » © ^ JS ( T M ) B^i^S^tt^fe^) ( fit T\ R-TM-B|^ltf 3 

[ 0 0 7 6 ] 

R-TM-B^^iOftgWStOtLTtt, Nd-Fe-B^^^. P r - F e - B l£ 
Nd-Pr-Fe-B^^i, Nd — Dy — F e - Ce-Nd-Fe- 

B ^^^ x Ce-Pr-Nd-Fe-B^^^. Ctl?>^fett5 F c^-»*C o, Ni 

[ 0 0 7 7 ] 

ijij aa*±»7t:iR £ LTtt, Y > La. Ce, Pr. Nd, Pm. S m N Eu> Gd, Tb 

, Dy. Ho, E r . T m . Y b , L u . 5 y > a. * 9 )V & m tf £ tl . Ctl 5 «: 1 « £ fc 

a2l«itt?Li:tfT^5 0 £ . SDSBI^^I^ Lttt, F e > Co. N i fi^tf 

[ 0 0 7 8 ] 

L^i^ftR-TM-BS^iO^^^^ tt 2i*g^LT«^tti:^o cti ft: <t 

t & V € a o 

[ 0 0 7 9 ] 

£ fc . ffi!BR-TM-B3R£-&<D5'5. < t t 1 i t 7 x 7 ^ M!)* ( 00 tf , B a 
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T i , V , T a , Z r , N b , Mo, Hf, A g , Z n , P , G e , C r , W^^^Wt 
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. — ?a . flB ft" * <0 *r 3* £t flfj 8E ± Kg fit £• m fL 5 i: , ffi. ft f * f* l 1 <D fig -|* tffflc T f £> £: 
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„ #')i-f ;K5 K , * U 7 -b # — ;U , #U7>'J*«, * fc (± en 6 * ± 1 1 & ft 3! 20 
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d © «t 3 4 M 38 tt «J H§ . ftffi^ft^K <fc »3 , MxtffiSlgtt^lSLftt© 

•f» > W & , «SWSS41tlLft J: ?(c, l£SEB<Djl«?#n.r8gi:45i:l/>-3 
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[ 0 0 8 5 ] 

443, ffifSJtlSSilftttil ( * IS ft ) »± , lSTS«©tOTfe, Hfl5 ( * Vl ) O 
t © T* t i l/\ 
[ 0 0 8 6 ] 

S&t. fi8(5*f* 1 1 o«fig»*44>tc, ^fkl»±«-«oD?SijD«%«S»^/jPbTt,J; 

[ 0 0 8 7 ] 

# > K 88 ft <0 fig & 7a }S « , ^UXfigJB, <Wtofigfg. )f LOiLfiEil^ WtB^Stift^, 
[ 0 0 8 8 ] 40 
fUX^.B'Dm^lcli. m fcf , figJ^ffiTj: 2-16h>/cm 2 . ^figjafi: 100- 

2 o o -c x*im m m ft -r & © * l ^ . 

[ 0 0 8 9 ] 

*tdifig^®«^-tct±, fifd A , fig i& JS : 2 0 0 — 2 8 Ot. figJggyp^46S73: 0. 1- 

3 h > / c m 2 TSlcft5©tf!fiLl\ 
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[ 0 0 9 2 ] 
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5, S % ffiA©t»ft*fr3BKfc:, /1c ^ fit B 1 <0 g ffil tc , ffl < <K> * «fc 0 $» Jft W tc Bb' it 
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[ 0 0 9 6 ] 

#> o # HI 1 2 ti . Lt^Ifl-f4t'«fi!tSn/itOT'fe5o 
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SS) ti > # tc S n tz t> £D i: ^ £ „ 
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i6o#lMl 2 CDW-mmZ li. i6o#IMl ZOffl^-^Jg^^rffi^fcifJSftS*^ 5 — 4 5 
/imT*;&3eDtf$?3:L<. 1 0 — 4 5 (xmt'SSOtfi^SL^o £> % M I 2 (D T L i% 
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, tiiR-r^i*?La5 1 3^:^fiScLT€>. *f¥LSI5 1 ScO^fig^fr^tci^Tti, *^6BJi<D^J* 
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[ 0 0 9 8 ] 

$ fc , *b o # im i 2 a, s ft t o ff ? o tf e> o t a« ^ ^ ^ t « r- £ s o if s l i/^ „ c 

n tc J: t> , yTc^\Sai5lti, g^LfclfAtt. i««3SS^ 5 O 4 5 . S fc , * ^ 40 

k tc ct o , 7i< ^ m 5 i ^ ft t l t o ti- a m m & m ± u , -d- ?s & ^ * ^ < -r s c t # t* # 

*) ^f4Lt<^t<Di:S5» <?ij^.tf. ISR18fJBtt*^raa5*#l 1 tc 43 V> T ti . 
^S«ItC}gfi£?nfci6^#Kl 2©P2^Do [/im] , fflt 5 * t* 1 lOrtfflflltcjg^S 
tlfti6o?Il 2©f ^?;Do [/xm] kLfckf-, 0. 2 < D i / D o < 1 . OCill 

* ffi B.iT % (D & L < . 0. 5 < D i / D o < 1 . oona^ ; &fiSSs-r^^A^J;t)»^b 

[ 0 0 9 9 ] 

£ fc , 7^^.ffi5i^, ftatSiHt-Jli: J I J v * « tc ti . W tc % «T©i54* ft 50 
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[0 1 0 0] 

[ 1 ] ft-atl! 1 2tt, tT-y A-XffifiH v AM 5 0tt±T'fe§OA 5 !if J L < , 2 0 OK 
± T' $> Z> © A* <fc *) £ L V „ 46 o £ )1S 1 2®lf^A-X@IHvA'l 5 OWlT'SS t> 

>k a as « i © m m. tfj 5$ jk it , ^tinfttotss. sfc, *o§n 2©if7A- x fig 

HE H v AM SOKiT'SSL 0J A fcf » A ^ M © * A fi3t 1 £ t£ i£ 3 £ ? & * - * Jtl 

^ tz t%Slz, fk A m. ft l t 3£ « ffi *f ( 3 - * ) i: © ft •& ffi A fc <fc K> Vx o IB , © T. £i! (c 

*5 ^ T , 7k A S3 « 1 © S ffii fc , (S A<tt < © £ «fc »P % * £KJ W ± t 5 C £ A< T* Z -5 „ =t © 

* . *XIH 1 W « S<J % « © fflc T AM «3 #j JR W K," jfc £ n » IS-S t LT, A BJi 

V 7k AM ft 1 fcffl^fc^-^WfilWS^ 'I*. A< rnj Jr.t5„ 10 
[0101] 

[2] i6-3ti i 2 ti , 3afiftp»'tt*^frst.©-pfe5<D3y» : sLt^ 0 c n t j: 9 , #y 

a. fcf , * 4\ fflt H 1 £ — * »c ffl v if tc , :A S3 ft 1 fc3-^t©g-&^EAlcJ;0tr 

* < © £ i t) #j m w i# ik ■? z> c t a< t? $ a o ^ © & iii , & a sat i © is? d » *a u w & is 

t3. ffl»1*.*7R-r}Se!i:LT{±» W * fcf , J I S R 1 6 1 3l;?CT«^jn5^ 

— ;l/;*>7Mx^r£T©j|E^&gfc/il?A*:ptfp>ft& 0 # — ;i't>f-i' x^St i oi^s 

nSttotli 1 20f iljS/itt, 0. 1—0. 7IgTS5(OA'!ifSL<, 0. 2 — 0 
. 6ifi?640tfj:!)ff$L^ ( 46 o t H§ l 2 © J§f fig Sfc n & fifj 12 T IS ffi * $S T* S i: 20 
, m Z. tt\ 3c A fiS 6 1 t - (c ffl ^ tz m & iz , /lc A fifi 5 1 t 3 - ^ t <D «S « tt ( S •& S 
«) AM^ T -T 5 rT ^ AMfe S „ -7^M 46-=.^JSi 2©j*»«»,ub<ij9e±HHfi*ffi*.Si: 

, ixtf, * ^ m «f i * * — # jij m & k , s. a «t , * a fiat ^ 1 * s f$ « c 3 

- 2 ) K , 5^HS?*«©A'B«i:S5 0 
CO102] 

[3] *M5 1K6^T. IH*ft1 1 Olig{<tlT?©*i^S^ ( ^ m m ) * a , [ 

x 1 0" 6 k - 1 ] , tb-o %m 1 zcomi£wn<DW.WL<tj&T'(Dm&&$i c^mmm^ * a 

2 [xio _6 K _, ]^Lfti:^. I a 2 - a , | fi , 15[xio~ 6 K~']WT 
T*SOi'jfH< 1 1 0 [ x l 0 " 6 K - 1 ] fct T T- S © AM* 0 {(f S L . | a 2 - 
a, I AM 5 [x 1 0" 6 K~ 1 ] fit T T? * 3 £ , ffl * HT , UiiSf 5 J: ^ S 30 

z ic m^tzmsic . a - * , * - ^ © m & b$ ^ «e jh b$ ^ tc *3 «■ § , i osia 

OKklAUbKW^f^i^Tfe-ptt. ib-? 1 2 tfl5*ft 1 1 A^ fij St T S © * 
i ^aiWtcKitS c i:AM-f ^.o ^©^*, l <08ft, ^^^^^©{gT^ 

[0 1 0 3] 

#>-=>${gl 2 14, ±5ELfcJ;5{c, i6o^i£H:«k»)JBfiS?nfct J ©T*feS 0 *o#?£-i:L 

^•y^'J^^M SftCVD, /7X?CVD, U — If— C VDfClt^lSS (CVD) , 
^^>7l/-r^ ©^Sfeo f tf^tf P.n5 0 C©4>T*t> 46-d^^I 2 * }g 40 

til 24§lt|«t3c:i:A't't§ 0 

[0 1 0 4] 

* tz , ttft?46o^T'(±, 4i)c3#^©ffl^^F«rlS3 05-rsci:{c«t»5, B ti Z> ft % M ( 

i 2©%-i4 (fiy^.ar» a«^!;sfg, mm*** mB&m. m-gum) ft-o^m 

12©, l iteJ*"r*SSfttt^*^Ste9l»T5<ii:A<l?#5o 

[0 1 0 5] 

* fc , « fl¥ A o ^ t? tin % ® M !E IS I? © ft t5 ^fe ft ^ m W ? S c i: lc «t »? , 46 o # IK l 2 © 50 
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m m. m /a ^ * & s £ m m t z c t # t? ^ s . * © is * , * o * « i 2 © & 1*. ( w a. tf » 
n « w & js . « a > w ft tt ) «$iici:st5ciA ( tsi. 

[0 1 0 6] 

vE m 46 o * tt , f&l A fcf , tt'FOi^** fl= T tr iOtffftt^. 

ia » * -=> tr n# tc *5 w- a m ra u » WteHJfcsnavtf* 2 0 ~ 7 oft?*4otf»ib<, 

4 0 ~ 6 5 °C T* & 5 © # «fc K> ft £ L I* o fia#< iifl 8E "F H « * » "P * * i: » 46 o * & Jfi © 
(5 F, 3tiRi5. » fit #r Hi JS £ L ^ "T ^ „ - 7b' > iVi i£ ± IS fi^C * Ifl A 3 i: » W « 

ffr tli . ft *R #J © 'A m #28 £ L Jf> -r V o 

[0 1 0 7] 

* . '® ft? 46 o # H# {C 33 It S '« M 3? It It x t# K PS Jg £ n ft ^ , 0 . 1 ~ 8 . 0 A / d m 
2 tSSOtflffSK, 0. 5-6. OA/dm 2 tJSSOtfiOlfSL^. tffif Stf 

M 12 SS H 1*1 © B T- £ , BS 5 * * l ik©«»ttK:ffti» > J9&T?jaa?ft*o#l8i 
1 2 * , a$Kigfi!tt5ci:tfT^5 0 
[0 1 0 8] 

$ » ftotl 1 2 © & fig fc 5fc It ^ , BS 6 * * 1 1 © l§ ffii t JtLT, lift Stt SI? £ fife L T «fc 

^ „ MftikiTtt, ixif> 7 ^ x h sa ii . t ;i/ * y m H» ( 7 ;i/ * u bk a§ «i a ) . be at 

a, x-yf y^'f ^ns. c © J; 3 flfj isa a fife -r c £ K <fc o , m x. l£ . 15** 

1 1 t 46 o * m 1 2£<9mS1*#lRl±l^ ISStbT. ^MElOfltttfllOlfi. 
[0 1 0 9] 

[0110] 

$ tz. , 46 o ^ Hi i 2tt, ffy * tr , m fig ?3 a , « * ^ » ?flfig©a=5:a«^©s©ffiM*T- 

S>t3Tfe^v^ 0 l 2^:ci©J:3ft«Ji*i:LTJBfiSc-r3Ci:{cJ;t), S3 5**1 

[01 1 1 ] 

cOJ;3(etT»fi?jnfcftotil 2fi, mn . m'bUZi-fL 1 4 5:tLTV^. C©J: 
1 4 ( ft < 46 o # IS 1 2 © S BH«f ifi ft & -T 3 ?L 1 4 ) W L T M ?L 55 

[0112] 

C © J: 5 (C * W it . 46 o ^ IK l 2 OSIftiStSlit 5$?L 1 4 tc, » ?L «1 9! * US "T 

[ 0 l 13] 

*x«Eofifttt*iRi±«*«a»T, sat 5 * * (fftc^vKae) c»lt 
o * ik * m eg -r a ff ^ t- t± , wdtt* + »ti^±*-&s©3yffl8i-efeofco £ . se* 

[0114] 
[01 1 5 ] 

fftti-5, B35**f±. — 8S»c, tt«?WSV^?Lf ^WLTt^o L # o T > ®5** 
© fig II ft ff- ^ IM L fc ^ # T- o T & „ 46 -d ? m * 33 5 3» ?L ^ ^ W\ ^ P J-^ T l£ f % © 
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it m v> r m *<? & 5 0 l t o t , fig ft * {* tc n l t ^ o # n * j& j$ ltss^'a r& ft t* 

ti , id o £ IIM O ^§ ffil f* jii tc #: ft f -5 -ft 03 ft Sffl (c & ft Hi S If A' ii5 ® L ^ t < , if ft ft £ 
inJ _h S ■£ £ <D It m m V ib 5 „ 3; fc , LOiTS/icXtfitli^ tf> o f? IS © IK P # Ji « (fi m 
l^pt'SoTti, <6o*I<0«fl6« K*ii: J f't<. ifc, fiH ft * £ #> o ^ IM t © 95 
ft iS T £ £ D ^ ■? ^ „ LfttfoT, CO,J:5 4*^Kfi-PBftfflSSttfe:*5. 

s ^ , fig ft' * <* w u t j-r -*l $a a ?r *=? r> rc m -s- tc o ^ t t isi m ? & s 0 & ic „ jt $$ w ia» </-» 

A 3? £t -f j t5K5*(*KWLT, C <?:> £ 3 * i-f -fl 5Q ill! * fi= o . im aufci^afto 
tlfcJtlLtt, if ft ft ifij ±<D^f li> ffi !/•> to £ & 2> o * ft > fiM ft * (* WLtlt ?L 

aa m z m l it m , j^t, »ot issiSLTt, +■» aabstffasnft^o :nii, ± 
3ze l fc ± -5 tc, & c> % icts ft %QfLm*mfemixT ic-? z o}&mmr' & z c t ic £ z> 10 

c n ic n l , *si?tt, fig ft * 1 1 oaffit«)Sinft»t)tii 2 tc *t l t £t ?l $a 

if. * ft o fz *6 , fig ft * & l l*tt»J*&«fc9$*Wfc38»r-r3CfctfT£5. * <£> *S « , 
BS ft # {* 1 1 tt , flgft^Jgr^ttc-CV *XI5l^*fcLT©Si$tttA' 

(aj ± "T £ o 
[01 16] 

$ it , c © .j: ? 4 §t ?l fia m. * m r c t ic ± *) , *x««i©ai«wajat>ffinfcfeoi:ft 

o 

[0117] 

£ fc , *6o^!jgl 2t^LTMlli!aa*I-rci:tJ;0, *6 o £ HI 1 2©aM<«rififc^-ft 20 
[0118] 

m a fia a it . ^ ^ 4 5 ^ & t i 5 t o t* o 1 1 i v s ib ( , $?l 1 4 ft i<t ?l Vi n & w u 

[01 19] 

S?L 1 4 (c 3E t« T S ^ ?L W Hit . IS m 5 n ^ v , ^ij x ti\ ± £ LTm'AT-ttnts 

£tf /m khz com mwa%. ok^jv- o^&yv-. % f,.j v -, t'ji?- 30 

s 7" U 'J v — ) W 'M ic m ^SCttfftS. ItjfL^fifc LttHOiofttfP^Jii^ 
[0 1 2 0] 

3S ?L 1 4F*3fc3Ea2nrcM?LWf4ttx 1 0 0 t«T<OSSt*Sfbt 5 t ©T*S 5 Otf !ff f 
U\ :ftKi!), tSft**l 1 tfitRWiSattt^SfeOTife^Tt, fiSMf#tt©fg"F 
^ + # fc it b o o , ^dFLgpi 3^r^fig-T^Ci:^T'^^o 

[0121] 

i*?L»iB*7E« , rsci:teJ:DJgjat2nsif?L3|Sl 3t±, i L T A ; » ? U ft T' «l a s n 

o 

[0 1 2 2] 
[0 1 2 3] 

& ?L SB 1 3 *« . $h LTIIS'/} ? « fifl^JnfttOtSSt^ fef 7L Sli 1 3 O W HA ft 
# [p] ± L , <?!J x. tf , *^I5 1 ■Pil^nSt.O-eSoTfe, S W H t> 

fc o T ^ S L W ft * W S C ktfTtS, 
[0124] c n 
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m m ra » -(■ » » t u t « , m x i£ , n m & r% ft -7- « ** . y-i'^u xiissi'jv- ( f?u * 

li\ S i O 2 - P 2 O 5 — N a 2 O — I. i 2 O^Sl^^U^-^) ^ 3U:f 5 n S o 
[0125] 

IE % i* fl. SIM 3 tf. itLTWi iSS 5>7-»f*TtilJK*nfct»<DT*fc5i:, 00 * tf » it « 

r*j ffi s is ( m *- v ioot w t 7 o °c * m ) © » a « t? . a u. m m it; » 7- wnzmits 
s t. m t isj i# ic , ^ & © an * ft * % (^a^wia'y) -? ttssifti-ts) c £ 

-C % & o 

[0 1 2 6] 

W 88 iS # ? n £ b T {± , m 7L l£ , # 'J /< 5 * ~> U U V W HS „ 7 * U ;l/ Wflg » S/ U n - 
y & W HS , ^UxXr;^fflB§> x # * ~> & W H§ © £■ « 481 Hi « » * , 

t'j J-?-, 7 u # u v - m © m m f* (.mm* tztvu-hx.x-rfr*: 

[01 27] 

C © t» T? fc , # U M 7 + •> U U > Um {± n ffi * tt «fc Zf M IStttfWfcinT^ift*, * 
^ « H 1 ©aiRJcKftft«fl** , f*» - *'*©*Sft*WKIBil:-rsc ktf?t5. * © £ S 

, & ^ 68 ft' 1 © W & tt , «Ftl*iftfe©i:ftS. 
[0128] 

s fc. 7" * y juk w n . s/U3 — >3R«jb, #uixf i#*s/3R«iB*»&a 

w s n s i a * it it 2 a w ± * as * = -a t ffl ^ it m & * §* ?l ®j * » §t ?l % * * $ & t 

46 -5 C t* 1 5 o 

[0129] 

c © <fc ? & £t ?L 5a a li . 0<J * If > a » » ?L JG SU ffi 5ft # o # £ £ «fc "5 £ £ # T- # S 

o 

[0 1 3 0] 

m ?l 5a if. * ^ a s ft 5a a ic «t *> fj 5 m & , ft k « *h a ?l ( « ^. , * o ?l e am oiimH 

[0131] 
[0 1 3 2] 

s fe , a k 5a a e# k %> if % m n m n <d m j* « . ■ w t pi s * ti a ^ 5 o c p s£(TT*fe 

S©3b^« , -^L<. 2 0 c p sKTT-6SO^J:0!ifiLl\ fef?LM^©*A)S^5 0 c p s 
%:M7lZ> £. MILttfttftb^ l 2 <D ?L 1 4(*jC§AL(c< < 4 *) , tl l 2<D 
* ffi <D ?S n '14 m K. «fc •=> T « , *l^©«i*^t5)(::#P.*i6^o 

[0 1 3 3] 

?l 5a a * is s. n m m t t- ff t> « ^ •sm 4rtfc^ffi-rs^st^*a&*Wtefiti»-rs 

. j?c ^ H3E 5 Mi , S ffii f* iS. lc is it S £ ?L ^ *^ # ic i& ^ © £ & 3 . * © IS * > *^8El 
[0 1 3 4] 

i* ?l 5a a £ Ira ei? a at t v fx o m & . m h » s i± , ^EKiuawmtaM 4 ^ ?t 

[0135] 

$ , i=t ?L 5a a «p 1 4s v> t ii , m m m ee ^3 * » i^wcutstit iv\ fiaj x if , & 
s e , jssaiii4%wr5i*?L«'n4'fc, jjfi as « e * «: 1 i«sa?«ft«. — w 
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<£ A % EE J-X .h © EE *l fc ft' 46 T t, H <^ o cnicit), fvT -fL ffi a <D $j ift * S 8 ,a 4?) 3 c £ 
T*t5o 
[0 1 3 6] 

* , mi M L <fc 3 ft St -fL 5fi 3 t± , 1 2 cr> mffi ft >& lc ft- & T % Q-fl 1 4 <D 4> ft < 

t t-a%fifats tot'Snif i^tf, * r> * hs i 2osiitai:§at5$?Li 4 © 

A^#*itfl,-r5fc<DT&&<D#$?3:Li^<> c tx {c «fc 0 , mr 3£ L It ?L 50, W.ic «fc 5 £d * it 
*> KItifct©i:S5 0 £ % m*. if ^ It -fL *|5 l 3t |nj « OttfiTfflSSnftHi', 46 o 

[0 1 3 7] 

ft ts , SifLfflltt, ± iB L J; 3 fc It ¥L *t ft £ 3? 7L 1 4 fM fc jfc J?S f & # a :1c ffl £ £ ft ft ^ 10 

o m *. it ^ 46 o ^ hi i 2*<ifiissnfti5*{*i 1 * & * « -e aa a c m tl it , s m jq a ) 

CO 1 3 8] 

M 3zS L /i J: 3 fc . * SI m <D ik A M © It . M'<6 *ft(DmMt£&f&-£ tilitb -d i* miz , it ?L 

ffll*JSLft«, ±jZELfc<fc5ft46o£§l«fi£L, ^K*&o#tt!»c»?L«ia*JISLfct, 
© T' $ o T fe i V\ 

[0 1 3 9] 

i © ffl & i± x if fc m. m * ft ft ^ # , m x. « , * - * (c & « z n t eh ^ p, 

5. 
[0 1 4 0] 

3: . * 3? H>j © jjc A ffi e It % iji'j 3zE L J: 3 fc , infti«W«ll*WLTV>5 0 c © 46 

ffl 5 & © , # (c $? jg ic m m r* # & o LfttfoT, *%^<D*^aat5{±, (jy if , $ 

-r-§.J:3ft*— f ft ft "5 . * a s£ s # , ^ * -> ^ s ^ t± m a tc «t «3 , 3:ftgtf# o — 

[0141] 

^ >L> lc i& fl>j L . Inj *H (O ^ m lz O V T It ^ O M W * * BS t 5 » 
[0142] 

0 3 icfvt ± ^ ic, *i£S&J£?S©*AaBHlT-tt. 46 5 (Hi 2^:^^46o#iSl 2 1 t 
i^i6o 1 2 2tCtiftt-ii?htl ( ^ 0 C <D £ o lz . 46o#HMl 2 It. MZ.lt 

, Jg/&75ffi. J£i£*ff, ffl^O^ft^^UfOJB^D^ji^TfeoTtSt/^o 46o#HSl 2^ 
CiDi^^tift^LTgltl.ciltCfcDv S3t5*^l 1 i: 46 o # HI 1 2t©Sltt$ 

Ofcts: i: ^ T ^ S o 

SSft^tBl 2 ltt, aiCfeotSlCiOfiSnftfeiDT'i&S. 40 
[0 1 4 3] 

i5*«= i ioaMfci|!g^46o^jei 2 i zBtft? % c t t* , zm S46o#ei 2 

2^ISJ6^tffi[:J:t)f^t5^tc 1 ffit5*frl l<D^ffitct3tt-2>^ffi140lfe.O^^: 
+ ^{C/Jn2 < t5C t 7 t 5 „ C ft ^ i t> kfV^ — )l> m <D Km <D 5£ £ %] tc ffi ± L 
00. S S * o # « 1 2 2*iQ — ^•Q«f6»cjg^-rsc4:*<T#So * © e * > *A«S 
l«. 46o?HMl20*iJS8t*<€t)4!)T^i:{c<i/->fe(Di:fti5, tfcltifeiat* S 

tiaw^ft^frt-^feoiift^o 

[0144] 

2: . ^!^46o#Jil 2 1 tZB®.? Z> C t lz £ *) , ttTO J: 5 &«lStf»5tl8. 

f ft ft *> , K6*(*©}gttWBSP3I3»«o«fc-5ft1iS*fi3a:JB«*^--rst.©-pd5«lS^» SS 50 
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H m £ > A s H * 46 o * & ^ J: •) * ^> * IK * IB L fc J| p > & tt T* © 46 o * 

ib? © rat s © wr e. o s « , a * < ft o -r v> „ (w x. is . oia'^^^KRtajBtfi^ *r 

. (8 fi' * {* © M flll li , IB te SB ft 0 , H i^J <PJJ fc It ^ T M HE « It # « < ft «3 f ^ . * © 

m js , *a ffli © 46 o # I® © jp s k it ^ t , «;^{i©4{>o^iK©if5^/h^<ft*) j fr^o 

o cnt»L, * * MUB » T? tt » SSi6o!r*fiti-r©K:5feif6, l l © * B5 lc 

tt St 46 o £ JS l 2 l * B r& t 3 c i: T* . S it 46 o ^ © RK © n IS) fflU t Ml fill T- S Si * flit ® 
m © li 6 o £ £ /h £ l/> fc © i: f £ c £ T* # 3 0 C ft «t 0 , «fc t) 19 — ft IK J¥- © ( W 

(RiJ h ft JSIM i: T* Iff & © fcf 5> o ^? # *S a6 T 'h 2 v ) ©. it i6 -p t B 1 2 2£rJB/#-f?>c£:tf 
T-lr^o * © 8 * , *6 o * ffli l 2£#fcLT©K)¥©tf6^*t>«*T/hSi^fe©i:ftS 
o $ tc , C ft K «t *) , &SHffi1?©46^.#lfi1 2 © HM H ^ L , *M5l4#tlTC 

B ft i* a , ^?>Kisi±t5« 

[0 1 4 5] 

& St 46 -p £ II 1 2 1 [±, M fS. £s & ft 2 [ m • O _ 1 - mm- 2 ] KlOStil*^! 
fig 2 ft 3 © # * L<,> o C ft K H K> . IKE** 1 1 dllt t^Sf itt* C i: 

[0 l 4 6 3 

± aa © <t 3 %taei$^st s w £i © * ? & , i£ st 46 o i? jb i 2 i©s««8i:LTtt 

,^IC, C u , A 1 . Pd, A u , Ag, Pb, Sn. Ni, Fe. Co. In, V. C 

r, Be, Zn. Ti, Mni^IK^nS 1 IJfcli 2lttl*ttftOtf!f f 
[0 1 4 7] 

* n. <2 SI K 2 [ m • Q - 1 • mm - 2 ] WlOtHS t LTlftWCii, 7^**->^A^ 

□ 

[0 1 4 8] 

±iEL/i<t^{C> ^^46o^H 1 2 1 t± . $£^J6o#a-K:«fc»)Jgfi£*ftfe:fe©T?feSo ^ 

s 46 o * r* t l x « , eg * if , K- ■& m m , x ^ u > y , sscvd, ^?xvcvd, 

l/-f-C V Df <D(tf if a (CVD) , -Y^-V^U — -TW^^^A^tf^ftS*^ C 

© -e w t= » -ftyyiz-f v^tttfffiL^. ss^o t at lt, -y^-v^u- 

i6o#ISl 2 1 * . 1^3 — 4If T*i«t5Ci:^T't5o 
[0149] 

-f > ^ a s © — <5ij * s 4 {c 7jx -r 0 ni4(c^-r'i'^>^ , i-' — •x-i'v^'S!S{±. iaisi^Eaje^' 

[0 1 5 0] 

c©-r^->'7 p ^-7 i i'>^"as2tt. yfy-jis — t j xfm&ffifc? 2 it 

. ^>72 2 t, f K^#2 3 t> SlaiP^gI52 4t, DCV-X2 5t 

[0151] 

.i$*>72 2«> i^t^ 2 irt^Rif^©RSja^T'SfM-r^o 

^*>7I/-f -^yoR. K^^t§2 1l*|gI5(±, » « , M^lSlOO-lOOOPag 
[01 52] 

#7>^A- - K ;b # 2 3 -<^vits|A**Xtfs|AJns = 

-Y^-^{k«A*"XfcLTti. A r , H 2 , N z , He, O z , N e ? O A" X f tf P. tl5 
o Cft6©^X«. f a?li^Tt 2»«±4E^LTffl^Tt>«J:^, 
[0153] 

jns. ijp^rii]S«^fg!^2 8©ffl«<itjsi:Tias«n«. mnmz 8©a*^^Tm [ 

°C ] h L fc # » IIP ®k M & It . M tS , T m ~ (Tm+1 00) tT'SSO* 1 !? S L^. 
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[0154] 

«f W. m Wt 2 7 ti , «StJ!Bl3»W2 4i:WlRlLTfiStlT*»), Com <fdc » ft 2 7 ± (C. m 46 
[0 1 5 5] 

$ ft , US. tfi 1M %k g» 2 4 i: £5 .(3c 5S 83 2 7 tO|B|te«SMI«»3;3^;I/2 6 A'fiJftT^S, 
JS Ml iS Eft j£ K tt , il m , Ma % & 1 0 M H z W T O JSI & » ?ff A< fij ffl ^ tl 5 o 
[0 1 5 6] 

f LT, DCV-X2 5Cift, I&fliffi'($i8£ffi2 7) 15 J: tf WWMKtt D C 0 . 1 ~ 
lOkVifiiJftWfftfBJiinSftSo aS«S2 8j&»&3£«Lfc*f*»«:, iffi Ml z£ Eft ifcH fc J; -3 T 

txtjn, js«i«t2 7±o»»o*»ttT?fesi5**i i © m m k *ft » t & . 10 

CO 1 5 7] 

j-x ± © <t 3 l t x m 6 * * 1 1 © s ffi & ^ *6 o 1* e 1 2 1 tfjg^inso & *s , ± aa 

[0 1 5 8] 

SSlioJi 1 2 1 ©T^I^a, 0. 1—2. 5jim'?&3£ ) ;tf$?g;L<. 0. 2 — 2 
. 0/imT'fe5tf)A(J:t)!JiLl>„ f£ 5£ 46 o ^ Jf 1 2 1 © ¥ 19 g £ mf SB T IS fil * SI T £ 
16**1 liO$?L$fKJ:-3T(i, ft S * o # « 1 2 1 # » tc fi£ £ ft , & 5£ 

46 o ^ v i 2 i *§st5i: fctissKiifft^fcaiisna^Biiitttffts. — *r , % 20 

^46o^@l 2 1 © ¥- £j P 2 # M f £ ± IS <B * S * S £: , 85**1 1 £ $2 S 46 o ^ JS 1 2 
1 £ © «- 14 <g T L fc 0 . tf V * - ;b # £ L ^ < & £ „ S , gSiioti 1 2 1© 

¥ j* s # m e ± is m * m * % t . * ^ as e si is © n x h s # © a* m # *e s l £j < & 3 . 
[0 1 59] 

S , 5£ 46 o # Jf 1 2 l©¥i£(J¥£*D A [ /z m ] L , HtSSSCfttJ ?I 1 2 2 
©¥-K3JS£*D B [ tt m ] £ L £ 0. 002<D A /D B <1. 6 6 7 
£tSOtf»J L<, 0. 0 0 4 <D A /D,< 1. 3 3 308B«*i«Et50tf i •}» 
3: L </> „ c©«fc5&M{&*?S£-f3;r 9, 46o#MflDSS#jfi{cteltSk!>^ — ;b 

© % £ * «fc 0 #j * 6*J fc #] ft| -T § £ £ Ifi -V # S o * © £ , i8Wt95h5*^lStt, 

B & 1* m # # »c s n fc t © t tz a „ 30 

[0 1 6 0] 

m rc , ti i 2 i © fig ^ 5% ic -5 , sat 5 * * 1 i oantsLT, mask m & m l 

Tfe iv\ Mifll i: LTtt, fl»J^.{f, MI, T ;U * U jjfe ^ (T;l/*'JflKflg5Q.a) 

, ^gfe^v /km (*e*j5fer?*^-&cy) , wa»au»E«v, as^^?3». :}? K4aa?^©jff 

i^fbtoS, xyf yyf tf^if co^^&MiaS^rfiS-rctlcj:!?, M it If , 

5**1 l i:K:^46o^^i 2 i toffiftt^j^tin/iiottscttfTts. 

C 0 1 6 1 ] 

fit. *^«S«!fi<0*^«5lT?tt, ^^46o#Jll 2 1 ± , S^46o^Jll 2 2^ 
I'LTV^. S. S46o^iS 1 2 2 (i, @5£*6o£j££<fc9JgfiR2ftfc i £>CD-Z?2&;5o 
C 0 1 6 2 ] 40 

±3zeLfeJ:3tc, * Sllft JB -e fi , ga*c l 2 2<D^figfc^ l ciz:-5, S3[5**i l <D 

Sffi{c:^^46o^®l 2 l^J^fig-r^o CtlCi »3 , !®.^46^^ei 22^Jgfig-r-5^S15 
^?Sit46o^S 1 2 2 ^SISffiT-OKH (fi^J^if. If, m&m) 1$-\-fi\Zt5~ T . ^ 

ffi * t. o t a « o LfctfoT. »5h5*^»5 i « % #(cin/iittt, mm was* 

CO 1 6 3] 

SSfe^tl 1 2 2li, 4t LtiItt^f«i?nfetOT'fe5, C©<k^^jf ; ^i6-D 
til 2 2tfS»t6n5Ctlc ( tt), >?cXiS5l©attWa)a{±, ¥flcmnrc&(D£%:Z 

o c © rc 46 , * y Aie i Ka, tt & w ^ # a n ^ # Jin t> ^> w ^ ic t a a w t* # ^ „ m 50 
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tl ii , * -ji m m m « * i\ m ti 1 * m.m-t z «t => ft * - * k ih ^ a n§ d ic » *a * -> p< $ ft a 
ee a t* > :& fs ras w ( a — * ) ic & & ia s£ -r a c a ft »i ffc ft s „ c n t «t 9 , * ^ «h a i 

* , 3 - * ic -I - ft ft? * 1*. ( ffi d-aitt ) T'SS0t-r5ui:tfnjiJ:65 o 

[0 1 6 4] 

ffi US. 46 -3 $ JB 1 2 2 £ W fig -T 3 & J3 « fi t L T li , m * l£ » N i , C u , C r , F e , Z 
n, Cd, Sn, P b . A 1 , A u . A g , Pd, Pt, Rhlf, * ft tt C *l 5 O 3 

ft < 1 1> i ©. # a ty -a- ife ^ # ^ w £ ti a o c <o * t? , M $> # Wi i 2 2 m fiK -r a & 

i^StLTli. N i^tttStOT'JSOtfffSt^o cntJ: 1 ), * IK H& H 1 <D f* 
JtU-> fc » fc tt , >K 7 AI5 l (3-*) foMft (S^&lfc) fc fl ft ft 10 

[0 1 6 5] 

M it 46 ^ £ JS 1 2 2 © ¥- £J J¥ 2 ti . fS JC IS 2 ft ft ^ 1 . 5 ~ 4 5 /i m T* & a © ft ft 

$ L < , 1 2~4 0/imT*&3<Dtf«fc*)$?3:H^o M xt 46 o ^ Jl 1 2 2 © ¥ £l J9 £ ft mi SB 

(SB UH rt <0 fifi T? * ^ t . ± ffi <D ift ( ft {c , Wt W. W ; JS IS © fa ± ) J: t) IS "« ft t> © £ ft ^ o 

[0 1 6 6] 

$ ft , *^«)BS8<0*^IE 1 *ftiStS± 3 4*-*Kfflv^5i^, ISftotI 1 2 

2 t* % aft as % i uss jb as t? m m l ft en ~ c 3 ] © * ft- m s -r a © «« w s „ 

[0167] 

;ioj;3ft®^i6o#© 1 2 2ii, % . mm&i 2 , mnffi#> r> z m <z>MiS.ib 20 

[0168] 

8 46 o ^ ^ 1 2 2<OJgfiR#i£fcLTSliC»o*ffi* Hi l^^tit), it « M fffi @ ft S 
If. ^ie46ot@l 2 lh©®«1*. (S^3£JSO fcffiti, H3SftS^46o^Sl 

i/> fc tl ^ j; 0 m m ft t> © ^ ft a o 

[0169] 

£fc. '««?46o^, St*P46o^T-tt. 46o#rS©^fiE ; ?:Pgil"ra^^ti:<fct>, JB fiK £ n 
^SiS:46o^Jil 2 2<0ffljS*§SK:9lfllS-rSiii:Wl?#S o ^©^*. «>J ^. t±\ 836 ' 

o # je 1 2 2 <o * (0j*i±\ hmw^js. sfi, « at « » . ^ m m m . wd-i*#) 30 
iisftoti 1 2 2 o » k s 46 o # jb 1 2 1 -r s m ?q it m * ^ a tc m w ? % c t ft -e 

# a o 

[0170] 

sfc. «fW46c^T'«> MtfLmmm<D 46 o * * ft * aw as -r a c 1 1 * k> , s^46o#jsi 
2 2 comm. & & m & & % mw ■? % c t ft -u 2 & o t <d *g * , ss*-? ti 1 2 201 
■a ( m if , « « m » a . « de . ^sft^. tttts) *sat»Bt5i:ttfT?*5. 

[0171] 

S? 46 o f? »± , »J A tf , ttTOia&ftfrTff^OtfSiL^, 
TE M 46 o ^ H$ *3 It a ?S ?S (± , # tc IS ^ n ft (/^ 2 0 ~ 7 0 °C T' $> 2> <D ft tfi * L < . 

4 0 — 6 STCfJSOA'iOJJSL^. HUa5Tffi{i*jffiT?fe5i:, 46o#5Sfi<D 40 

#r m , 3t rR M (O ftffiftf££. L'f'tVo 

[0172] 

$fc:, *)!?46o#B#(c*3lj-a«^ffiJ5{i:. PI ^ ^ tl ft ft , 0. 1—8. OA/dm 

2 T'2&3£>tf$?3:L<> 0. 5 — 6. OA/dm 2 f i 5!f S L^. m^^SA^ 

M IE «5 ffl © fit T a ^ , ft 5£ 46 # JB l 2 1 to^f tttsn, j&» o . K T» « ffi ft S 
346o#^l 2 2^-, J8l¥I<»jSt5i: t^T$3c 
[01 73] 

5 ft , *lt«fi?46o#T-{i. liSS, 46o^Btr^H^rpgf5-rac:htcJ:'9^ JBfig^n^iS^ 

46 o s js i 2 2 <d m m , ^ a ^ ^ ^ k m nfj r a c t ft -e z % „ =t <d is « , m tf , s ^ 46 50 
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o t* m i 2 2 03 « fit tt m «««>o */a i 2 i fc *j tsa fa ®.®4tn % ic m ro-r s £ 

£ # T» # § „ 
[0174] 

£ fc , «R a ft? «> o £ tt , M "ft * 1 1 ^)J; ?^P]lriil^'9}fi^)o$n|5tt(c5tLTt, t$ B'J 
& SHI HE Sfe t £ £ 4 < , IS JP © tf 6 o £ # ft /J% S ^ S o S IS 1 2 2 *: B f& t % £ £ 
# T* £ £> „ 
[0175] 

M * ft? 46 o # tt , m * tt" , WFO«fc3ft*fT-TffT3<D W iLl\ 

«8iift?46o#n#(j:j3ttsjs®{±, wtiasjhftv^, -m t - y * tin ? mmom 

M ft? *6 o # © if , 5 0 - 7 0 tT'$5Otf»IL< > 5 5 ~ 6 5 t «*U 0 !U I 

L^o iSiSA', fffj H2 T IS fit * T* £ & £ , i6 o ^ jg JS © & T , St ffitHib^iL^tv^ 

[0 1 7 6] 

3: , rS^46-3^/ll 2 2C0«tc5fefi^, K^i6o#Bl 2 1 © S gf fc *f L T , ffl S 
^ILtt iii'i m m £ b T tt , Mill, t-iSL SI! , 7;l/*'Jgt?? ( 7 ;1/ A U IK US 

mid , mrkft. /kiJfe («*»fej**«-tf ) , *r « s s>j »t ft , ssfcatitK t:>^-Ksai 
^ © ft ft it fia m , iy f >^*f tff sf e.n5o c©j:5&Hu$as;&fi6-rci:fc«fct>, #y * 

If * & 5£ 46 o ^ Jg 1 2 1 £@i£A6-3#JSl 2 2 fcO^itt*? ?.tcStif:tOtt5 CI i 
T* ? 5 » 
[0177] 

& *5 , 5£ 46 -=> £ B 1 2 2 © & ffi fC *5 tt 3 ffl fig tt , -^T'feoTfe. - JfiS < tti 

v> o 0<i x. tf , s s 46 o m i 2 2 z mmx ft micfe x , m m # m ^ ft r & t © ( 

MStJS) T & o T fe «fc „ 
[0 1 7 8] 

$ fc , SSfeof I l 2 2 tt , 0»J * ff , J£ fig 7j ft , f£ {£ * # , fflj£©Ji;B:3?Sifc©B©* 

[0 1 7 9] 

ISfeo t@ 1 2 2 tt , #gPfiE?©fSfDtt^O?tf/jN?^!E,cr)T'fe5<D^!lf$L^ 0 C 

tilCtO, * A> « S 1 fcfc * SStftfttt, «««aiIt**r-rSfcfl!>fc:B:S„ $ it , * 
& 5 1 £ ft i£ -f 3 <k 5 & t - * fc: jtl <^ if , ISA-atB 1 2 2 « tf 6 o t tf/h 

« V C fc ic J: •> , *4V«5l£ttfcLT©^-ffi«jSji><[R]±L, T|-j£i>g£/.h2<-r3c:i; 
^ T- 1 5 o ^ © *S S , COiaS^XIElSrijtftt- # tt , W -£ n <fc 3 g lb ^ , m 

[0 1 8 0] 

3* £ , tuf afi L Tc & ^ & H 1 £ tiff * * » 0J! o t — * flj A *3 «t ^& - £ © » 31 a M H& ft- S8 

[0181] 

0 5 ic*?-^-2mni&*m?z*-&cDftmfznMmm*&?WMMMmT'$>%o m 5 

B5<f, Til* rassj , ±{U* r^feiSj i:LTi«B^-r^o 

[0 1 8 2] 

if, ^ — $> mmsh ( □ — ^ ) ico^riB^t§ 0 

m 5 &c ^ f J; o ic , a — # ( m ts ^ ) 3 tt , a73 1 t ( /\ ^ 3 1 © 9c iQ §>i © & Ba 

^?ntX'J-73 2 ^7 3 1 ©»«i©rtgltg^?nfe3-^ 3 3 3-^ 

33 (3£#gi5») ©F^affidutcig-a-, is?nr:*^ie 1 it-ii?tiT^5 0 

[0 1 8 3] 

x v - 7 3 2 tt , b& pa * a l , * (Dftmmmizm c «f aiif su ) 3 2 3 * & -r ^ . 
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[0 1 8 4] 

7s V - ? 3 2 (i , % a? -T 5 i 5 ft * - * 4 » 3¥ £ ic JH ft 41 . Nl S ** ( i»J JEF. <* M S it 

) h L T til ftg -T 3 o tftt)?, 2tt, « # IrI (05*©±FA'|fiJ) ©84? 

2 tfi »Tr , 1*1 <RJ '<%. tH -T S ffi 3 It OS 3 2 1 , 3 2 2 4fiLTl'5. Hftti 1 , C O <fc 5 ft 

SJj ffi % i* Hi S tt ( » t> tti § M- ) f$5i: > & a? f 3 «fc 3 ft iSi © $5 ffl W T* ffl ^ e> ft z> * - £ 

[0 1 8 5] 

7. U - 7 3 2 OiiM^i: LTIi, ffl it t±\ $13 & L < « H- ft if © £fl 3* , 7 ;1/ S - 'i' A 
, A I z 0 3 (7;l/5t) , *2-7 ( T i O 2 ) , ->';l/3-7 ( Z r O 2 ) £ i. fig 
10 1 8 6] 

3-^33li, B& P3 I3i % ft L , A^3 lOlSiCrtlltSl^, HS?nTl^. 
[0 1 8 7] 

3-^330mSttflll. fciMC KB '/£ 2 ft 55: l/^ # , M 'fi? , ^JBiftU$4#fiTitf 2fl4 
o 3-^3 3*llS)ct5MI4i: LT«, F e , A 1, ft 8"J 94 , Xf X £n , *S 

-6-<&V;rfte><D : 5"£ / >ft< £ & 1 t£*-3tS'£ik9W¥lf % ti&ft* '> ft < i: t> * A & H 1 
i: & M -T 3 ffi # F e £ ft « A 1 %±i:f 5»»-Pi)«?nfttOT6*0*«!lf* 
ChtiO, 3-^3 3B« +»ft««W3Sfi* 5 firb> fro. 1 ©feof H 1 2 

t<Dm<£ 7 && ( 18 # 14 ) # , W fc: ® ft ft & o i: ft 3 . 

[0 1 8 8] 

£ ft. 3-^3 3«lStt8li> ififtaTODSBia* (»»3S*) tf, 4-3 0 [xi 
0 -6 K _1 ]T-fe^cD^»£b<, 8~25 [xiO~ 6 K _1 ]T-&£<D#<3:'3«i?i: 

u^ 0 3 - * 3 3 o & fig ** s © & m a * ( a » a * ) a«METiB«*iHT**k, tw * « 

, v1<^SaSii:3-^3 3i:flDS-&*^*'>^^<fc l 3tT^*^-. *<D»i6l@te43V>T, 

3 - * 3 3*Jt«WiSiBK:Lft#fttf, 3 — ^ 3 3 <D <f £ £15 1£ /5c A H 1 ^ffltS©* 1 
ffl»fcftS»-&-#&*.> 3-*3 3©fl|ja»»©J»R3I# ( *8 3B * ) *« M SB ± IS 
ffl * iffl *. S i: , a - * 3 U M 9t "F fc Hi * ft ft £ % K: . * A 8£ H 1 i: 3 — * 3 3 i: © 3? 
» tt # *8 T f § °T h6 14 & 5 o 

[0 1 8 9] 

3-^3 3I1 V f OSIfflJRatfO. 5—10. 0/tmT^3O^»£L<. 1 
. 0 — 5. OiimT^iCtfiOlfSLP. 3 — ^33 ©aifflJ R a *'iffiS5irt©I 
ffeSi:, ffl) *. tf , y1<^gS5li:3 — ^33i:^gf^^r)±A^J;t)^3ii^, * ® St * 
g^tcjtUfctfttS. £ ft x HE A B$- „ *iME 1 OSfflC, mtf < <D 
fiKRihtSCktfTfSS. ^ <D HI , *M5 1 ««W»l4®ffi~F*><B&±3ft 

[0 1 9 0] 

_ ^ 3 — ^3 3<D^ffifflSRa^WS2T|5Hl*SS'T?fe5fc, 1 t 3-^ 3 3 ^ 

© 95 ffi- 14 ( & 3i Jg ) *MS T t" 3 «f fig * n & ^ o £ ft . S-^SOailJRatfiE 

[0191] 

y1<AlKSlli, ±aibftJ;5{c. P3(3Jg«*ft-r«6*(*:l it, ^5**1 lO^Sntc 

0fiSt?nft46^.#^i 2i> 460^^1 2©ait>t3eic^ftt5$ifLi 4 ft ic & & n it 

[0192] 

±2Lftiot, jjcA^Siti, &B*#i iO^Bnt;:i6o#IKl 2^ftL, ? 5>t, *!) 

s »j ua ic *> ft o t '/E e*i ^ u t z. t & t # § 0 
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CO 1 9 3] 

C » <fc o ft >k A m. f i 1 l± , m ± > * 3 fz \t EF A ic J: K) . 3-^33 ( 3£ SB « ) lc 0 3? 

nt^s, cnici*), i -i -ft ft m a i* ( « ^ a js ) 73-^331:5111 

f SntfeiDtftS. c <9 <t o K , *^(Kfi 1 fc3-^33ttf -)• K u% & ft -p }g $ 
ft ft £ <0 T- & 3 £ . a - * 3 £ , — Z ( ^ IC , ^0*K$iig-c?ffi^£>ftSt— S* 0 

* X fltt 6 1 t 3 - 9 3 3 £ © & ^ & <0 It. %L tfi , «fc t> ifi W IC &j ± £ ft -5 . <0 ili , * 

— * o m wi m & ic is if 5 m s <o *g £ , * — ^ © h ;u * m 1* © « t ^ © b © * *>< «t o #j 

[0 1 9 4] 

-^3 3 i^S^Lfcti^, D-^f 30iRo«)7>^7yxa (.101 la 7 > ^ ^ > 7, Sk ) £ 

, iS [site ffK 1ft T» m V> ft Jf ^ T* & , HJtntiilBJf, 813 (it) 4»SL*i^©i: 
ft <E> <, 
[0195] 

J^±IH8JLft<fcoftn — #3<07':/^^>.XfitD«iJ^{±, — 9$ fttj {c a — * 3 © m Is # •? 20 

5g ■ cm«TT*iOtf»JL<. 0: 0 4 g • c mttT^Sifli 1 i D» I L^. 
[0 1 9 6] 

n-^3O|ElK7>'-' i ;7yXi^0. 0 5g • c m«"FT*fe5 0 fi i£ T- Ji t/^ £ ft 

z^ — z icmm l ft t§ -s- :s «/•> t & , ift^nfcji^ffiiij^, (as) *£fc«v»fc<D4: 

ft & o 
[0197] 

W ± l« 83 L ft «t 5 & a - # ( t - £ ffl p ^ ) l « , ^ * $ a A tc <t t) , * iK M 5 
1*3 — ^(3EWr»W) 2tSSf@SJt3i:tK:J:>)§^n5. 30 

[0 1 9 8] 

l£t)iS?g<D#*i<D3 — ^SScO^^gP^C, *XI6 1 ^fflL, ^©m, 3 — ^33* 
[0 1 9 9] 

Sfc> EAt i 0, *M5l*3-^3 StJSI^S^Si^, M)73lR] ( H (t> O ± T 
TJIrD^O, *.'Ami5 1 £3 — !? 3 3 £<DtU*jm%:&m&m It. 0. 2-2 

0 cm/#f$5©tf!if$L<, 0. 5-1 0 c m/t T*$ 5 <D i 5 I Ll,\ 40 
[ 0 2 0 0 ] 

* ^. 5 i i: a - * 3 3 £<DWttm&&ffim&wm(£i&mpi(omT'&z> * ^\ sat e 1 © 

*^.S3E5lOfi®tc{«AMt<©7b^Ei5±?ti?.c:i:ti:<fct), jJcASBESl'OJgA 

[ 0 2 0 1 ] 

$ , 7>cAfiat© l £ 3 — ^ 3 3 i:©S-&*JEA(cJ: 0 ff 5 *S . 7^^iKe l (&6*{* 1 
tfiftL^o cntJ: 0, EE AO£M1e£t S €> Ic&miciJ 5 CI £: W RTftltc ft 5 „ S , EE A 
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5 o * ^0 fa -Si , ;Jc ^ <tt # 1 <D US ft , M M W $ /2 *3 (ft h *< l» lh S ti . SS^U, ^ - * to 

• is w tt inj ± -r a o 

[0202] 

± 3ZE L J: 5 ft * > . EE A fc J: 0 « ^ £ n % >K 'A fiS « 1 ti . £i*«ttl8(3-^3 3£ 

at £r -r a m <a « ie ) Towa#, a-* 33o»fi;tasffioa««» (*MEits 

13- *T S tm <D 4* ffi ) T^rtSJ;!)"Atl\ cm: J; I3&nsu-^ 3i:S»5*iMKS 
1 i: 3 — * 3 3 03 « d iS ftt tt i - ^> K A * ^ fc ^3 t ft a o 
[ 0 2 0 3 ] 

. MXtf, 3-^3 3fcM?3 1 £ <?3 & ^ . /\ 7 3 1 X U - ^ 3 2 <?3 1$ £ tc t 5S ffl "T 10 

5CttfT?5o C tx K <fc 0 . n — ^ 3 tt , ]§f m K M « "P ffl v> 6 n £ * — £ fc jg ffl b if 

fe £ ft a o 

[ 0 2 0 4 ] 

* »c , ± a? b ft - * jh w a ( d - * ) 4fijtft*awot-#to^T«wt8. 

[ 0 2 0 5 ] 

H <E ? ) 3 t . 5/ + 7 h ( tt ) 4 1 t , X ^ - * (BSf) 4 2 £ , » « ( !7 U — A ) 4 

3 ^SLTt^o 

[ 0 2 0 6 ] 20 

, 0J * fc£ . SUS304. SUS303, SUS3 16. SUS316L. SUS316 
J 1 , SUS316JlL3?E>Fe-Cr-Ni3S'&&. SUS405. SUS420J 
2. SUS430. SUS434. SUS444. SUS429. SUS43OF#03F 
e-C r S^if tff If e»tl§o 
[ 0 2 0 7 ] 

C <9 X -r — * 4 2ti. mii^^t^^fr^fe^nfeS«i3ffi^ffliS{*J:!9ftS=3T4 2 1 i: 30 
. 7 4 2 1 ^#a*ILT4^^;l/ (3fljn^;b) 4 2 2 ttffijSJntl/^o 

[ 0 2 0 8 ] 

» « 4 3 . *^aj*fir-rajBtt**bTfe»). ?ofisi«Ki^>t7h4 1 # > ha 
<d # & \c x o 0 ic m & z ti t v> a c * tc . a as 4 3 <o n m m w k tt . x -r - * 6 

[ 0 2 0 9 ] 

* fc . XU-^3 2^3 5 , ciffi(|iJ(cti, X7Xh§»fi4 5tf77>'>*4 4 
[02 1 0 ] 

C <D-«fc -9 ft — ^ 4 TMi , BSL'4V^i8*M,T7f-? 4 2^n-T;l/ 4 2 2^il«-T 40 

% c tte £ *) , 3 7 4 2 l tfiiSft, n-? 3 t h;l/d^ tf^StSo n -< ;l/ 

4 2 2 AOlSti, 3 0iSI8*«ttlt4n^*(ll[|Bt>iffci5«tliifl?|cS^^ 

m ? n a o 

[021 I ] 

3 fctfS^inti/\5fti!), a — *3fc:h;l/^A^*bfc«-&fcl3i/^Tt>. 

^S^cDfl^, t->Oh;I/^tttt©ttT»OIHIBOJ8ttfiO»*«fcBjl:Sft8o * 

tt. ±ffi<D<fc3a»^^m^S6fftWfcB6±*ti5Ci:fe:ct?}, 3->33*St5t-J 50 
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4ii, « m x m m & & 'i- c 11 ^ , 9, m 1*. tc « n ft & © a 3 „ 
[02 1 2 ] 

$ ft . Jk!\8& ft" 1 ii » f& Yi 4* 1 1 © S iffi »c 46 o £ IJSS 1 2 fif L , £ 5 fc , 46 o £ IK 1 2 
4) a ffli {if 3£ £ # il£ t" £> -fL 1 4 W £ M A i$ 1 3 # Jfc )£ S ft ft ft? $ £ & o T l/-> S ft 46 , & ft 

* (* i i © is ft . ^ $ , m m m ft «t *> % « n tc m ± s ft 5 0 * © *s « , * - # 4 it s 5 
#j fia 1 1> ft o t l ft h 1* * fir -r s t © h * 3 o 

[02 1 3 ] 

$ ft , d©^-^4T-t±, *^«fi 1 ka-* 3 3 fctf. M*y^Sft(iEA7)g&Sti 
3 el i: fc <fc 9 , fc'AM'fi \ t 3 — -> 3 3 t (Dm-Sniic . «£3fefllVSftT*fcJ:5>a:fir«S 
« frj % ffl ^ & < T & + & f£ ^ fti Jt f§ £ ft 3 „ C <D «fc 5 , tiitH%ffll^c{:% 10 
< . t3 - ^33 i:^^^bftl^, n - ^ 3 © 1 £m9 7 > M 7 > X I (HJIe 

ft ^ — 2 4 1± , tw *. {£ , & m m. m m t* m ^ ft *i t- t, . fis^ntcfcstiaij-^. a ^ c a ^ 

[02 1 4 ] 

t c z T- , j-jeoi^ifiigii^ffli^fit^iossAa-T'tt, * ^. sa a t 3 - * t <d 

ffi ft £> , Sfe !H <D fir a 3$ « flj # a — « fflj lz it H Hi "T £ £ ft o ft „ C © J; -5 =& ^ *J O fi H 

Sf « #j t± , is m * <o & m & m m it \t- & « (c sr- § £ ft & * - * & it t* is it s n & *t # ^ 

* , ffi © sft *J » S- giJ l± a — * © m ie ic <fc § 31 j& 1i S tt > h^*^ftlJ:«J:SH3j|«gfl!)Jp 

3i a * ii m § it ^ ft 46 m m , B? , KStftcs, c © <t 3 a b« s l ft s « aij © — ^ 20 

* - ^ rt fc a ^ l , t-* {cs^s*siftc £ ^ s o ft o 
[02 1 5 ] 

& * #J ffl i/^ & < T *> i- 'A & IS ?S JS ^ n S ft 46 , d © «fc o & ?$m<D$££.* ®MT' % 
^Sg^S^©^I^A ? *46P>n^j;3^:t.©{ct, »3Stc:JSffl-r^ii ttf-pf 5. 

[02 1 6 ] 

— ^ 4 It ^ m±mH^Lft 4 0 0 0 r pmW±©SMlieT*ffl^£n;g>fc©T*&&©##i;L 
<, 5 0 0 0 r pmJ.X±©pMlST*fflV^C>nS^ ^ ©-^r^^^D^<t^?^^f^L<, 7 0 0 0 r p 
mfi(±0««'Fffl^6n4 6 0?ft«Oi(J6t!fS L V> „ H 1 f± , «S « (ft & J$ 30 

fc @ tl , t$ + ^: it 18 tt fife % fif L T V- 1 -5. O T , ^& — # 4 . C <D <t 3 ^: K IhI $5 ?5 

tc > * ^ 63 5 t , ^ © 3£ ^ §15 # i: © S -a- « /J* ^ V> « ^- {c % ft « tt ^ © a 6 n ^ 
r § © # a 11 T -3 ft ifj El iPe «) * — # tc , * 58 BJi » 5S J|j ^5:itft-t5 0 

[0 2 1 7 ] 

3: ft. ia(H]fBgy(D^-^T't±. w-scti{c«tsstt j f>. a ^ ( s ^ ) ©^4^RSih> pp m t 

Sft46{c. D- ; 5?03a,^©7'>A-7>xa©ig2)SA' ! — ^*46e>ti^*' ! . ;]c^I6l tH- 

[0218] 40 

Ff^i'^Y^HJt-^) T* 5 o /n - K f» ^ X * K ^ Y 7 m * - * , - AS , it; 
IhJ Ii ffi K tf ffl 6 ft 3 i: i: t ic . 6S M IE & & m ft ft m iz. K ft 46 % tg ft © i& '& it m t> S S 
*Sja©t>i:OT'*5*^ 1 £3 — 5 3 3 5 -> ^ S ft t±E AT'S^ t 5 C 

[02 1 9 ] 

ffi ® ffi S O* T R L ft x * % BJ§ It £ ft & IC m. S ^ ft 5 *> © T? l± * o 
[ 0 2 2 0 ] 

fl»J * l±* . fiu 34 L ft Slg SS fl5 SI T' t± „ SftfiStLT, ^ JL ft fc ?L » £ 3t iB -r S £ £ lc i 50 
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K> *t -fL OS * JB li£ -T 3 # m ico^T Ift TO L tc 1* » it fL ffl UN (± c © «fc 3 4 /j ffi K KB & S n & t> 
O T- (i ^ o »1J (f , J6 o * m ft B £ Shft««**S ft * ?S T- 50= ®. ( M x SI ffi. V& W ) 

[ 0 2 2 1 ] 

$ rc . m •M^rc-Mmmmx'H . a a m n & i* =7- # n v m i& ti tc t> a> t bti to l ft # > 

[ 0 2 2 2 ] 

* > htj §s 31 2 m m. m m -v a , & ^ # m t l t , a ^ * o # © > s a # o # « * » * n * 

& — # £t > 2@Hl.ftt5fe»t'$oTtJ:l/\ m x. fcf , feotlli, ffi 3£ 46 o # IS . S. 
[ 0 2 2 3 ] 

ftiCi&r3*B*iej« ; r«iBO'i'*>^'i^ — -r-rv^tt, & la e * s <o & n # m ^ 

[ 0 2 2 4 ] 

S fc , « * t* ft ^ #> o # J5 £ <£> H fc *4 , « * #. <D fa ± H * a ft t L T US JB # f fi£ * 
[ 0 2 2 5 ] 

[ 0 2 2 6 ] 

£ n ^ v o 

[ 0 2 2 7 ] 

3: , :£ fg 08 * — £ ti . ±£EL;fcJ:-?&7'>£ — a — ^ S<0 © t PS^ J nf , 1 x. t±' 
[ 0 2 2 8 ] 

[ 0 2 2 9 ] 

f fc, hu 5$ L fc: 31 flfi m m T t± , i^^t^a-^TSSi^Co^Ti BJd Lfttf> 3: » SB 
[ 0 2 3 0 ] 

s « i6 «: , i/^'ftitoffeotti^o ffi ^. tf , ia«}tttwstt j f», tn^i 

S It . ^ ^ -y h § if m <0 W> ^ Ift § It T? ^ o T «t o S fc . ± sa © «t 3 4 t) « § 

tt<o«fr, c^tf owf y ess list) , aattStt^tfeoTt it>. 

[ 0 2 3 1 ] 

[ m m m i 

-Jk ic , * cd ^ H SS o t itt 0^ -r s o 

[ 0 2 3 2 ] 

n ^ © 00 pi s ^ n s t o t li 5 1\ 

[ 0 2 3 3 ] 

am mm 1 ) 

[ * ^ at 5 o m it ] 

KTOA^ELT, 2 0lil!Oy1cX^S(- 1 t>7;l/No. l~No. 20)^MiSLfc o 
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[ 0 2 3 4 ] 

m -f , N d - F e - C o - B & £3 A ft & IK G »> * ( *& J® #1 5 0 # fit K © Ifii *4 *{} £r ffl „ 
) SSi3-«aijgi:LTOifXA3ya:^+'>Wfl§i:, r$1m®l t L T <D X r 7 V > M £ & 
b , 5 » SB S Ml b T , «>K16)BffliS* ( 3 F ) * ft « b 

□ tr x a gu x # * ® m . x f - t u > it o e £■ jt * ( m a Jt * ) & , ? nfn 

0 7. 5 w t % N 2 . 3 w t % x 0. 2 w t %t Lft„ 
[ 0 2 3 5 ] 

£ T , ft 1 2 h > / c m 2 © JEE 7J T* E 88 fig b T 6 , 1 8 0*CTfXsl«4 l '>t8ll@*SPlftfi! 10 

ft s , niatto*>K«6"%»fco co*>Kt6t*tLT, *©w*^rfli©wflifaa 

* m l fc o 

[ 0 2 3 6 ] 

* <D m , *yK15*, ^l/ilSiitiO&itfO. 1 5 Rfc^^ST'ig ( M ffi t» ) 
b , cn4IS**l:Lft 0 S fc . SSiS*t*<0^:?L^f±, 5 . 1 v o 1 % T- o fc „ 

[ 0 2 3 7 ] 

A — 2 2 0 ( 5 0 g/L) 4fflV>ft7*A'JKI*. 5 5 t X 2 'iO^ftT'lTo fe. 3! 

fc. 2%ffi»*ffll^T, ^iftit%3?S (2 5°C) T* 0 . 5 1} Rd o fc „ fc , « * iJfe it * 20 

1 » x 2 m rx foa, 8 o x. ■? 2 0 # ft *s b fc „ 

[ 0 2 3 8 ] 

± 3E © <fc 3 fc L T zSfc it * *t o fc 83t S * ft: © S ffil fc , WTOi^ t LTftoSK*f «Lft 

o 

Sf , h-v^^navNAC-A ( HI? S¥ ^ *± Si ) £: , h 7 7-nn> ( H I? §y S ?± Hi) 

t , 7k i: £ J# l> T , 46 o ^ i& 101 lii b fc „ f|f.nfcfeotffi^tc^tJ5h7 7-3oy 
NAC-A, h-y^^na><Dii^«, ft ^ ft » 8 0 m 1 / L , 200ml/LT-feo 

fco 

fc . ± 3E © <t 5 fc l t m <e> ft * -z> ¥ m % m ^ t , sss 5 t x 3 o^o^ftf, mm 

t*ffl\ (Ni-P«) *)g^Lft 0 30 

[ 0 2 3 9 ] 

fc , s zk ( 8 0 t ) tc <fc & &e 7k ?jt it 1 s> n r> fc „ * © , 46 o z m ^ fig s n tc m 5 

##£8 OTCT'2 0^> Hd ft ft b fc o 
[ 0 2 4 0 ] 

±IH<0J:34«E»*fT-3fca» 46o^M^®fig?ftfcBBl5*(*{cWLT. WT<0±3 4S 

?Liai^fttc tict »), i^?Lgp^^figLfc 0 

[ 0 2 4 1 ] 

S f . »fi«£TT. M IS : 2 0"CO^^7i"J I/- hxxf ^l/ty v- ( tt Jft : 1 Oc 

p s) ©Aofc^ggrttc, 46o#K*^fig^ftfc3l?>FfiHiH^aillbfco gSLTfrf, l 40 

[ 0 2 4 2 ] 

* <r> , § §§ ^ 6 k o a l fc ^ v k sat h © m. m tc a m l fc ^ *j © m f l » s ( ^ ^ 7 * u 

b - h x x t- ;!/ * 7 v — ) * 1^ £ L fc 0 ^ #J © fef ?L W ft It » ja^^««*fflvfca£>iBt# 
•5. ^i/^T*. M7k (20t) 4"NOa*iJtJ**SS-rcfc»«:J:t)tTofeo 

[ 0 2 4 3 ] 

il©J;5i:LT^*](0ii?Ltt^^iiLftt, ^jrg: 9 o T©«*>f tc, 5 » BI 8 » b , 
»fL95rtc»i*?L»»*JS{t«-«*-Sc:i:»cJ:»5, M 'iini * m fig L fc „ * © « , fc£7k 
it 7k *5fe it £ 3 » M ff v> , 7 0 °c X- 2 0 ^ ra ft m b fc o 

[ 0 2 4 4 ] 50 
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jw loiHLT, to o # is «t tf « a as # m « anfc#^K««*. 8 « fc £ « s a ^ 

[ 0 2 4 5 ] 

C©J;^cLtl3 6nft*i\ffifiiOl^«Ix*;b^-« ( B H ) m a x t± . 7 9. 5 k 
J / m 3 T* & o o 
[ 0 2 4 6 ] 

<^V^;l/No. 2> 

to ^> S IS * . ttTK/T<tJ:?4aaolB*&45aiB*fcbTig«LfeWtt, * > ^ & 

No. i o * 'a m ~a t [sj m t l t , * 4\ « e ( * > ^ & n o . 2 ) * ft « l & 0 

[ 0 2 4 7 ] 

S 0 s > jjfe if * fr o fc fi& 5 * f* s N i - BMIKfto tSf;l/\ *>FIEOlIl:N i 
-BK*JBJ«Lfco C <D M n m to o ^ l± . to o # ft £ b T . h^<r37n^66-M 
6 0 m 1 / L . h 7 ^i"57D Y 6 6 - 1 * 6 0 m 1 / L, h77^r^7D^66-2 
56 0m i / L^jfiJ2Tt^t^5: JtJ ^ a C <D to o i* ft <D p I U* 6 . St^ofto * o 

«(dss, * o * ft ^ <£> s a h# m i± > * n n , est:, 2o»HHft B 

[ 0 2 4 8 ] 

* © ft * N i - BK*^««hft«5** (COJ; ^ *SitfJB^Stift«e*fttco^ 

T? © *fi * ift fr * 1 » H fr o o 
[ 0 2 4 9 ] 

*8 * ifc * 2 » nu fx o o 

[ 0 2 5 0 ] 

^ frc , IfiDt/RN i i6o t^trofco t!OHI?)tjRN i fto*tt±, to o # ft £ b T . git 
8Ni* 3 0 0 g/L, SftN i *5 0 g/L, *!>|*45g/L, h v 7 Is * i~ B r 
— M u ( A IF 9St IE *± S( ) * 4 m 1 / L . h7/b*tBR ( H » fi *t SB ) ^0. 15m 
l/LOSjST-g-tyfe^^rfflV^fcio COi6ofI^)pH^4. 5tSofec to o ^ ft iS 
'a. too £ ft <D a St W tt . f tlfh, 50°C. 2 O^F^tL/Co £fc. II«SDk 
t± 2 A / d m 2 i:b/c 0 
[ 0 2 5 1 ] 

^{c N * ft? ft 5R N ito^#*<ffl^nfc«5*f**lH]iKL. » iS T* <0 M vk $c fr 1 # IH ff o 

fc o fstc, s 7jc ( 8 o °c ) <»: a « * iJfe » * i » ra f t o o * * ft . *o#hi#»bes 
n fc see s * # * i ott-2 o » hi ffi » l fc 0 

[ 0 2 5 2 ] 

^ © ft , *o tIA^jSStlftI5**(cWLT, U">^;VN o. lO*^0t5i:RI«^ 
L T > £t ?L SO, 3 AS b . 2 £> . ^@«SS-rac^tc^D. 7* £v S£ 5 (*9*>y;bNo. 2 

[ 0 2 5 3 ] 

<-9->y;l/No.3> 

to o ^ K fig 2 n # > K « 5 * . i*5FL»»^aai-raiSO»HSKEE*I*6 0 k P a 

Lfettfltt. *^;l/No. 20*^85tM8tlt, ( U- v N o . 3) 

* ft S L It o 
[ 0 2 5 4 ] 

< +>• > y ;l/ N o . 4> 

4\ SS 6 t M fll b T . * i\ m 5 (*>^/l/No. 4 ) * S L o 
[ 0 2 5 5 ] 

^*3 0kPaSTf»BELfeo f t y^-fl^E** 3 0 k P a t 2 0» « ftp b Tc ft , 
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M 4L W 'H *> fc , ijij RE m H * £ S St S -£ tz „ 5=- -V V /< - 1*1 £ 1 20kFatLT 

> C « !t T* 1 5 $> Jjfc 15 L tz o ^©ft^ =f- i/ >\— n 03 H=. f] & ± IC m L. #> r> Z IM 

cd&.jhc m 4i u n *< "^c m £ n /c * yK«fi*«*)WLft. 

[ 0 2 5 6 ] 

< -9" > ~f ;U N o . 5> 

a -fi sa kp. ^ «t © <fc 3 ic l t ^> fc w n « , ^>7^no. 2 © & ^ m 'a t m m iz l t , 

fr'Am-d ( It N o . 5 ) i^SILft, 

[ 0 2 5 7 ] 

it JL mm It. T © «fc 3 LTfto to 

$ ?\ m rll ^ II T T' . aft : 2 5 °C © vk m 1* x # > W H§ ( x stf * ~> 48? H§ ?H ft : 2 5 w t. 
% cd z--? >V is 3 > , m : lOcps) cr, x-d Tz&mPiK . »o tltfiSStlftt^ K 
( St # £ ft & ) % jfi 81 L tz „ SiLTfre. l 0»i> SfSl*J*»&#>F«5*8l 

[ 0 2 5 8 ] 

* (D ft x ^ 88 £> flX t) US L tz & > K ffi. *5 <D S rfil »c ft » L tz & m CD m ?L M n ( x # * is m 

m ) * Mt i;- l o ^ *j © m ?l » s a , 3 & » m m & m ^tz m & m # k> * -jr. ^ x- , # (2 
or) *^©aiH8fei$*ffli-r»:i:fc,i:»>fTofco 

[ 0 2 5 9 ] 

C©<fc3fcLT&#J©l}ft,M^^I&£L/c:ft. 8 5 t x 3 0 # F£ T ^ ?L <D £t ?L ttP £ in 
3»H<t £ ■£ S C i: lc <k »3 , ^JLgB*JgBELfc 0 * ft , 5 6 , l»lfflffi/V 
7 0 °C T- 2 0 » fig $£ jft L fc o 
[ 0 2 6 0 ] 

<-9->7°;l/No.6> 

SJLjfii^ttT'Oi^KLTffoftWntt, it > ^ 71/ N o . 2 0*M«5i H«K LT, 

* X « 5 ( -9" > r ^ N o . 6) * ft W L tz o 
[ 0 2 6 1 ] 

fef ?L SQ a a , ttTOi34CVD ( ft ¥ 3* * ) ffi- lc =t •? ?t o tz o 

S f . m U CD is ^ =j * is V U > ( d i - p a r a - x y 1 y 1 e n e : >f 'J ^ 7 * •> 'J 1/ 

>KM£t5^-)'v-) iSfi : 1 50—1 7 5 EE^j: 1 00—1 3 5 P af Ift 

[ 0 2 6 2 ] 

^ K , iSS: 6 0 0 - 6 8 0 °^ JE ^3 : 50 — 6 7 Pa T*, 6 0 # IH « L * M ^ ift ^> 

ft? £ -a- & o 

[ 0 2 6 3 ] 

J^t. Sfi : 3 0 — 3 5 °C , E.13 : 10— 1 3 P a T* , 90^F^{ijt-r?.eit(CJ;»3, 

-f'J A 7 ^->'J b>Tl^jnfe»I15f ^L, ^<Oft, iSJS:- 

7 0 t, Hi fi : 1 . 3 P a T- , 9 0»H«|Lft, 
[ 0 2 6 4 ] 

F"3*>6ax»)mLfco C^J;3^:^?L$aS{cJ;t»> ^ 'J + •> V U > fits tiftK^, 
[ 0 2 6 5 ] 

li * € 4 ib^ t> ft o 
[ 0 2 6 6 ] 

<-9->:/;bNo. 7> 

itaMItaTOi^LTlroftW^ii^ It > ^ ;b N o . 2 © 7* ^ M 5 t M ti K L T % 

* !K SS 5 (-9->7°;UNo. 6) * ft » L . 

[ 0 2 6 7 ] 

f* 5JL PJ , W T cd «fc 3 L T R o fc . 
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mr. firs wee ft\ mm. : 20 + 2 roatw^ajs (y7*5ia«, c s - 3 . n/c 

: 5 r p s ) o) A o fc 8 IS 1*1 K . ft o * M # © SSnft # > F « « ( ft W S tl fc © ) * 
[ 0 2 6 8 ] 

v^fciBiC>*# t> , tt/k (2o°o t^^aa 

as » « * -r c t ic * ?> fr o 

[ 0 2 6 9 ] 

7 o °c -e 2 o » ft l it o 

[ 0 2 7 0 ] 

< -9- > y ;l/ N o . 8> 

ft o # IS 5: . WTKSf i5»*»Oi*6a:8ai# (^Sfeofii:, BS»otl 
£: © fcl a ) i: LT^Sbfett^tt, f >7;l/N o . l<D*^K5fclniaK:LT, H3K 
St ±H*j\«B (*y^;i/No. 8) SffS Lfco 

[ 0 2 7 1 ] 

[ 0 2 7 2 ] 
[ 0 2 7 3 ] 

ffixCft^#B^ritH#^t3ttS, -r V^WrtSP^Dff^Jtt. 1 0 0 — 2 0 0 P 

a^L, SAjJ^BA r#^*ffl^fto S * D CEPllDf Ett, 3. 0 ± 0 . 2 k V h L 
. ffla«FHtt3 — 10»fcLfto C^^d&Y^^^U-^^V^te, ttfto^gP*jT*£ 
3 S3E 5 * ^ m s & 6 fj -3 fc o 

[ 0 2 7 4 ] 

l^J;^:LT, C u 6 ft SftSft t> *I*JBJSLfto ?g /£ 2 n fc 

.^Sfco tiOf-^d^ li, 0. 1 /i m U & o o 
[ 0 2 7 5 ] 

, itCNl^6«ric*tlSS*fto*JH*JBJ*Lfco 
[ 0 2 7 6 ] 

isscftof?jtfc«t«aiCfto*jBojgj«»4, fitToffiat'frofto 

S-f . l5*#«I*IBi*9Lft. Hfcfl§ft#fc LTtt. x — V — > A - 2 2 0 (A 

fc o COft»iOpHlil 1 . 4 -c * o fc • 
[ 0 2 7 7 ] 

# fc . 8ItfKiJhftBB**8i»»bfto «5**oiitiltLTB, » » ~e O « * iJfe 

» * l # RH ffofco 
[ 0 2 7 8 ] 

± e <D <fc a fc L T ft # * ff o fc S£ 5 * ft fc: . SSfto^Jl^r, KTOJ:3 t LTStf Lft 

o 

[ 0 2 7 9 ] 

S -f , N i - B $R flB m ft o £ * fi 1 1/ V KSftotHOSItN i -BJjg^fgjSLfco £ 
*R«»fto#K:tt. »oJ$i:Lt, h -;?<r5 7D-f 6 6 - Mt 6 0 m 1 / L, 1— y 7 
^r^Tn-r66-l*60ml/L. h7^y57D^6 6 - 2 $ 6 0 m 1 / L ©Ifit* 
t> O * JtJ o LOft^?S(OpHtt6. 5 T* & o fc o 6otiOi§S> ft # ft£ ^ 
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cd a m m mit. tn^en. e 5 °c , 2 0 ita t l ft „ 

[ 0 2 8 0 ] 

^ <D '& . N i - B M & & JS. £ ft ft & # * W Z 0 1R L , fit S T- <D /J< ft # * 1 » iai o ft „ 
[ 0 2 8 1 ] 

« * as m» * 2»iafToft„ 

[ 0 2 8 2 ] 

3? tc % DKJtiRN i fto#*fr?ft. co*»3tiRNiii>o*k:t±, o ^ r& £ L T . eft 

UNi^aOOg/L, SltN i^SOg/l, 4 5g/L, h v :/ U * B r 

-Mu ( H U M M X ) * 4 m 1 / L , h-y^U^-^BR ( * ffiF S 31 §¥ ) £ 0 . 1 5 m 10 

a , 46o^^^<Dg«Htrati. ^-ft^ft, 5o°c. 2 o # h t l ft „ $ ft % mvamfeuk 

li 2 A / d m 2 £ L ft <, 
[ 0 2 8 3 ] 
<ty/;l/No. 9> 

46 ^ i* ®i M 2 ft ft * > K g* £f £ . M?Ltf^^.}Sgfrs^©f?fflMJI*^4 5 k P a i: 
L ft &L 9\. It „ V y 7 A, N o . 8 <D * 'A S3 £f £ IrI « fc L T , (*y^;bNo. 9 ) 

< +)- > :/ ;l/ N o . 10> 
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